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NOTICES. 

NEXT WEEK 

Monday, May 6th, al 8 p.m. (.\ldred Lecture.) Sik E. Denison Ross, 
C.I.E., Ph.D., Professor of Persian and Director of the School of Oriental 
Studies, University of London, “ Nomadic Movements in Asia.” (Lecture III.) 

Wednesday, May Sth, at 8 p.m (Ordinary Meeting.) Charles J. 
KFOULKES, O.B.E., I'.S.A., Curator of the Armouries, Tower of London, 
” War and the Arts.” Professor W. Rothenstein, M.A.. Principal, Royal 
College of Art, will preside. 

Friday, May loth, at 4.30 p.m. (Sir Cieorge Birdwood Memorial Lecture.) 
Capt.ain P. Joiinston-Saixt, M.A. (('antab.), F.R.S.(Edin.), I.A.(retd.), of 
the Wellcome Historical Medical Museum, ” An Outline of the History- of 
Medicine in India.” Sir E. Denison Ross, C.I.E., Ph D., will preside. The 
lecture will be illustrated by lantern slides. 

Tea will be served in the library before the meeting from 4 o'clock. 

. . . -/- .. 

NINETEENTH ORDINARY MEETING. 

Wednesday, April 24th, i()2q. Pkopessor T. PFRC^ Nunn, M.A., D.Sc., 
Litt.D,, in the Chair. 

A paper on ” Recent Developments in Educational Broadcasting ” was 
read by Mr. Lynton Fletcher, B.A., of the British Broadcasting Corporation. 
The paper and discussion will be published in the Journal on Jime 28th. 

ALDRED LECTURES. 

Monday, April 29th, 1929. Sir K. Denison Ross, C.I.E., Ph.D., Director 
of the School of Oriental Studies, University of London, delivered the second 
of his course of four lectures on ” Nomadic Movements in Asia.” The lectures 
will be published in the Journal during the summer recess. 
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PROCEEDINGS OF THE SOCIETY. 

TENTH ORDINARY MEETING. 


TRUEMAN WOOD LECTURE. 

Wednesday, February 6th, 1929. 

E. F. C. Trench, Esq., C.B.E., M Inst.C.E , Consulting Engineer to the 
L.M.S. Railway, in the Chair. 

The Chairm said that Sir Alfred Ewing required no introduction from him ; 
few men were so well known among engineers and others engaged in the work 
which was the subject matter of the lecture. He had sat under Sir Allred's Chair¬ 
manship now for several years in connection with the Bridge Stress Committee, 
and he could assure the audience that if they were as interested in what Sir Alfred 
had to tell them as the Committee had been in the work which Sir Alfred had made 
them do, they would be exceedingly fortunate. 

The following lecture was then delivered . — 

THE VIBRATIONS OF RAILWAY BRIDGES: AN EXAMPLE OF 
CO-OPERATIVE RESEARCH. 

By Sir J. Alfred Ewinc., K.C.B , M A., LL.D, D.Sc., P'.R.S , M.lnst.C E., 
Principal and Vice-Chancellor of the University of Edinburgh, and Chairman 
of the Bridge Stress Committee. 

Since the Spring of 1923, nearly six years ago, it has been my privilege to 
preside over the Bridge Stress Committee, which was then appointed to deal 
with an old and puzzling problem of engineering- what is called the “ impact • 
or dynamic action of a train moving at high speed over a railway bridge 
When I was invited to deliver this lecture,' founded in memory of your 
honoured former Secretary, whose recent death is deplored by his many 
friends, it seemed suitable that I should take occasion to speak about the 
Committee’s work. It deals with a question that naturally comes within the 
ambit of the Society’s interest—a question where practice seeks illumination 
and guidance from theory. As it happens, the occasion is particularly opportune, 
for the Report of the Committee—a voluminous and in all senses a weighty 
document—^has just been published. In dealing with $0 intricate a matter in 
a single hour I cannot do more than touch briefly on some of the more salient 
points. 

First, I would have you notice that this research is of a kind that could not 
have been achieved without co-operation. Its parent was the Department of 
Scientifidand Industrial Research, which brought together the British railway 
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groups, securing not only their goodwill and their financial help, but also all 
the practical facilities without which the experiments could not have been 
carried out. The Committee was constituted and has done its work under 
the auspices of the Department. It included engineers of experience and experts 
in theory, persons well fitted to plan the experiments and to analyse the 
results. We were very happy, 1 venture to say, in our personnel: among 
our members was Mr. Trench, who is in the chair to-night, recently President 
of the Institution of Civil Engineers He, with Mr. Brown, Mr EUson and 
Mr. Cookson, represented the four great railway companies of the island, 
which, as a good Scotsman, I must not call England. Then wc had Sir Robert 
(iales, member of a well-known firm of consultants ; also Prof. Dalby, Prof. 
Inglis and Mr. Southwell—experts who have not forgotten their mathematics. 
And we had Colonel Sir John Pringle, whose unrivalled knowledge of the 
misadventures of railways gave his advice particular emphasis and value. 
A report signed by Sir John Pringle is not likely to contain recommendations 
that are unduly rash 

We soon realised that our problem involved questions of locomotive design 
and the conditions that govern it The Committee was accordingly 
strengthened—greatly strengthened—b\ the addition of Sir Henry Fowler 
We also saw that it was necessary to undertake an extensive series of tests 
of railway bridges ; so our first act was to set up a staff of engineers. About 
a dozen young engineers were selected—products of the admirable teaching 
which young engineers now enjoy—and at their head we placed Mr. Conrad 
Gribble, of whom the Report most truly says that hi* intimate knowledge of 
bridge design is only one of many qualities which have combined to make 
him an exceptionally suitable head of such an enquiry. To myself the close 
association with the members of the Committee and with Mr. Gribble and 
his staff during the long process of carrying out the experiments, discussing 
the significance of results, and settling the terms of the Report, has been 
an unqualified pleasure. Rarely, I think, can it have happened in the history 
of committees that one composed of elements so various and engaged in 
an enquiry so protracted and so difficult, has found its members' interest 
equally well sustained from start to finish, and has in the end issued a 
wholly unanimous Report. 

The impact, as it is called, of a moving load is an old problem. As a young 
student of engineering more than half a century ago I used to be taught the 
simple rule that for a moving load you had simply to multiply by two. 
Simplicity is the only virtue of that exceedingly fallacious rule. It is easy 
enough to see how such a rule was framed. Think of a spiral spring hanging 
from a fixed support, and what happens when you suddenly hang on a load. 
Down goes the load, and after a series of oscillations, it settles in a mid¬ 
position, just half as far down as it went at first. You have there a quite 
obvious example of thb simple rule. But it would be a fallacy to apply that 
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to a railway bridge. A bridge does not. dip twice as far when a train is passing 
as when the train stands upon it. Still, there is a well-founded engineering 
instinct that there ought to be some allowance for impact; that the swiftly 
moving load, somehow or other, does produce a dynamic effect which makes 
an addition to the stress that would be experienced if the load were standing 
on the bridge, or crawling over it. 

Let me explain at the outset that we are not dealing here with any question 
of fatigue. We are dealing simply with the question, what additional stress 
do the members of the bridge have to bear because the load is moving, and 
also (this is highly important) because within th6 load itself there are parts 
that are moving relatively to one another Early consideration of the problem 
by American bridge-builders gave rise to what is known as the Pencoyd 
formula, according to which you should add a certain fraction of the moving 

300 

load as an allowance for impact The rule was to add the fraction -nr~» 

^ 300+L 

where L is the span in feet. Obviously if L is very small this fraction is near 

unity. In other words, with a very short bridge the Pencoyd rule means 

doubling the applied load On the other hand, as L gets longer the fraction 

gets less, and if the span were 300 feet the fraction to be added would be just 

one half. 

There are many similar formulas involving much the same idea but different 
in their particular numerical values All such formulas are fundamentally 
unsound. The fact is that a perfectly smooth rolling load running over a 
bridge on smooth rails would cause almost no impact effect at all. That has 
been shown by the theoretical investigations of Prof. Inglis, whose services 
to our Committee I cannot overrate ; and the validity of his theory has been 
demonstrated time and time again in the course of our experiments 

Why is it, then, that in a railway bridge a substantial amount of oscillation 
is in fact set up during the passage of a train ^ Mainly—almost wholly— 
because of the hammer-blow of the locomotive. The phrase hammer-blow " 
is one with which, I imagine, most of this audience are familiar. It is a periodic 
variation of the vertical force exerted on the rails by the locomotive, which 
arises from the fact that balance weights have been put in the wheels for the 
purpose of neutralising to some extent the horizontal momentum of recipro¬ 
cating parts, such as the pistons, piston rods, and connecting rods, which 
would otherwise tend to cause a horizontal swaying of the locomotive. The 
presence of the balance weights gives rise to a sinusoidal variation of vertical 
force which, in extreme cases, may be as much as 25 tons, alternately added 
to and subtracted from the actual weight of the engine. We made many 
experiments with a locomotive in which even that figure was exceeded. 

Much may jte done to reduce this hammer-blow by a careful consideration 
of the^alanljpl problem, even in a two-cylinder engine, and still more may be 
done to reduce it by vising three or four cylinders instead of two. Mr. Gresley’s 
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powerfulPacific engines, for example, which were in service on the L.N.E. 
Railway before our enquiry began, illustrate well how much may be done to 
avoid hammer-blow by the judicious use of three cylinders. 

It is pleasant to know that while our conclusions were still unpublished, 
we were able, chiefly through the intermediary action of Sir Henry Fowler, 
to bring them to the notice of locomotive designers, with good results upon 
existing practice in the matter of escaping excessive and quite unnecessary 
hammer-blow. 

Among previous investigations of the same general question mention should 
be made of the experiments of the American Railway Engineers* Association, 
whose Report was published in 1910, and the work of the Indian Railway 
Board, which extended from 1917 to 1921. Those enquiries established the 
importance of hammer-blow, but they were not carried far enough to give 
working rules of a satisfactory kind for the guidance of railway engineers. 

In the course of our experiments we tested fifty-two bridges of all sorts, 
with spans ranging from i6Jft. up to 345ft. Over these we ran a variety of 
locomotives, lent, of course, by the railway companies, and selected to exert 
various amounts of hammer-blow, some of them giving specially large amounts. 
We used several .forms of deflectometer and strainmeter. For strainmeters, 
to be attached to the members, we had, in particular, two types—the Fereday- 
Palmer type, and another type devised by the Cambridge Scientific Instrument 
Company. In the Fereday-Paliper instrument the recording is photographic, 
and very effective it is. In the Cambridge Instrument Company’s instrument, a 
method invented by a member of that firm, Mr. Collins, is used, according to 
which a fine point scribes, with very little friction, a line upon a moving vStrip of 
pliotographic film. The recording is mechanical; there is no photography in the 
process. We also used in a few experiments an electric form of strainmeter 
devised by Mr. Thomas, of the National Physical Laboratory, and modified 
in its application to our purpose by Mr. Moullin. *It was specially valuable 
as an instrument of comparison, for checking errors in the other types that 
arose from the inertia of their mechanical working parts. As for deflectometers, 
the problem is comparatively simple. There again we used the Collins method 
of recording on a moving strip of photographic film, but it was a purely 
mechanical record. We found no serious difficulty in getting a deflectometer 
to record with accuracy every phase in the movement of the middle of the 
bridge. I do not intend to take up the short time at my disposal by dealing 
with details of instruments, and the checking of instruments. You will find 
that fully gone into in the Report. 

Now, what is the action of the hammer-blow ? The essential characteristic 
is that during the passage of the load you have superposed upon the gravita¬ 
tional action of the moving weight an oscillating variation of vertical force, 
whose complete period is represented by a distance equal to the circumference 
of the driving wheels. Lord Balfour, in his introductory note to the Report, 
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compares this action very appropriately to that which occurs when a miLn 
whedb a barrow across a plank. The plank has a natural period of vilmtion. 
When the man and the barrow are on it, it still tends to vibrate, but in a slower 
period, because it is now more heavily loaded. If the barrow could move 
without the man you would have an extremely smooth deflection of the plank 
with no vibration to speak, of; but the action of the man's feet produces 
much the same effect as the hammer-blow of a locomotive; and so you have 
the plank set into oscillation. Everybody knows that in such a case the effect 
may be immensely increased, if the plank is a long one, by resonance ; that 
is to say, there may be a cumulative effect arising through synchronism 
between the period of the man's steps and the natural period of oscillation of 
the loaded plank. The same thing is true of the loaded bridge. A bridge 
loaded with a locomotive and train has a fairly well-defined natural period of 
oscillation. Obviously, unless the bridge is an excessively short one, it will 
frequently happen that the locomotive is crossing at just the speed which is 
fitted to make its periodic hammer-blows produce resonance. In a very 
short bridge this will not occur, because there, even with the load on it, the 
bridge tends to vibrate more quickly than any frequency of hammer-blow 
that can be reached in the motion of the locomotive. The highest frequency 
that is reached in express running is something like six periods per second. 
We dealt with some bridges so short that the natural frequency of vibration was 
more like 10 or 12 per second. In a case such as that there can be no resonance, 
because the bridge has too high a natural frequency, but when the span is more 
than 30ft. or so some resonance is liable to occur. When you get up into the 
region of 100 to 200ft. span, you may have immense developments of resonance, 
and it is in such bridges that the greatest impact effects are found. With 
longer spans still—although there may still be resonance—it occurs only when 
the speed of the train is so slow that the hammer-blow is small, and therefore 
it becomes comparatively unimportant. It is in the middle region of spans, 
especially the region between 100 and 200ft. or thereabouts, that the effects 
of resonance are most serious. 

I shall begin by showing some complete typical diagrams, as we got them 
in our recorded tests of the deflections of bridges. I ought first to say that we 
made many measurements of ^ress as well as deflection, but we found that 
the accordance between deflection readings and stress readings in the main 
tension and compression members was so perfect that deflection readings were 
quite enough for the purpose. It was only in dealing with web members, to 
ascertain the influence of impact on the shearing stresses, that we had to 
resort to stress measurements, because there, of course, deflection by itself 
did not tell us anything. 

Figures i and 2 are typical examples of the recorded deflection when a 
locomotiv^tpasseaiover a bridge. In Fig. i the bridge is a fairly long one 
(about xyo feet), and is set into resonant oscillation because it has a natural 
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period which agrees with the period of hammer-blow; in other words, the 
engine is running at what we call the critical speed. In Fig. 2 the bridge has 
a span of only about 30 feet and is too short to develop resonance, but the 
engine is running at a high speed and each hammer-blow produces a well- 
marked individual effect. Both figures show the deflection at the middle of 
the bridge in relation to the time. On the left the curve begins to dip when 
the front wheels of the locomotive enter the bridge. On the right the dip 



—- 1 -- 1 \ - h_ h _»_i L_ __ _ _ 

Fig. 1.—^T3rpical record of the Deflection of d Bridge during the passage of a loc o mot i ’ye at 

the cntical speed 



Fig. 2.—Record of Deflection of a short bndge dunng the passage of a locomotive at 

sp^. 

ceases when the last wheels of the tender leave the bridge, but you observe 
that in Fig. i the bridge is left oscillating after the engine has passed off. 
The time scale at the top of each figure shows tenths of a second, each com¬ 
plete second being indicated by the omission of the tenth mark. The length 
of the deflected portion in each figure corresponds to the span plus the wheel 
base of the locomotive and tender. Notice in Fig. i the gradual building up 
of oscillation, which reaches its maximum soon after the engine has passed the 
middle of the bridge The residual oscillation seen on the right would soon 
disappear through the influence of damping if the record were continued. 
In Fig. 2 the engine also enters from the left and you see three well-marked 
dips which are direct eflects of heavy hammer-blows on a short and rather 
flexible bridge. After that, no more hammer-blows are felt, for the driving 
wheels have passed off and the remainder of the curve is due to the tender. 
The kxx>motive used here was of the 0—8—0 type, with much hammer-blow. 
Its four coupled pairs Uf drivers had a wheel base of about 15 feet. In the 
first of the three blows, the leading drivers were operating, in the second ah 
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four are felL and the third blow comes as the last pair were about to pass off. 
The remainder of the diagram is the deflection of the bridge under the tender. 
There is practically no resonance in Fig. 2. Each blow simply produces a dip 
proportional to the blow itself. It may be said to act as a static force without 
any d5mamic magniflcation. In Fig. i, on the other hand, there is much dynamic 
magniflcation. The blows are individually lighter, for the speed of the engine 
is less, but they produce a cumulative effect that comes from the synchronism 
between their p)eriod and the natural period of the bridge. Towards the end 
the vibration becomes reduced, partly because of damping and partly because 
the natural period of the bridge alters, becoming quicker as the locomotive 
is passing off. 

Let us now consider the development of resonant vibrations under the 
influence of synchronous hammer-blows. In Figs. 3, 4 and 5 are a group of 
theoretical deflection curves, calculated by Professor Inglis for a bridge 
having the same span and natural period of vibration as one of those which 
we actually tested. He has also taken for hammer-blow the amount that was 
delivered by one of the engines which were used in the tests. In Fig. 4 he 
shows how oscillations would be developed if there were no damping, and if 
the bridge retained a uniform period of oscillation which agreed with the 
period of the blows. In Fig. 4 he shows how the result is affected by damping, 
that is to say, by a dissipation of energy such as actually occurs in any bridge 
set into oscillation ; and in Fig. 5 he shows the kind of oscillation which would 
be set up by a single mass of the same weight running smoothly across the 
bridge at a high speed without any hammer-blow. By comparing these 
figures you will see (i) what a very small amount of oscillation is caused when 
there is no hammer-blow, and (2) what immense effects the hammer-blow 
may cause when the conditions are favourable for resonance. 

Why then is it that we do not have a really dangerous amount of oscillation 
developed in railway bridges ? It is mainly for two reasons : first, because 
there is never a perfectly sustained synchronism for any long time. While 
the locomotive is crossing the bridge the natural period of oscillation necessarily 
changes. When the heavy mass is at the middle, the oscillation is slower than 
vriien the locomotive is just entering or just leaving. This variation in the 
period of the loaded bridge itself does much to check the building up of resonant 
oscillations. Again, there is the influence of damping, which arises from several 
different causes. The bridge is not a perfectly elastic structure. If one end 
is held fixed, the other end slides backwards and forwards when the bridge 
oscillates, and its sliding is opposed by friction. Further, any oscillation that 
is set up in the bridge is conununicated through the piers to the surrotmding 
ground. You have only to stand near a bridge when a train is passing to be 
aware that energy is being communicated to the ground under your feet. 
There is^still aj^other cause of damping which, as our investigations have 
shown, is of immense importance, namely, the damping that occurs within 
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the train itself through the action of the springs In a locomotive the chief 
part of the mass is carried on stiff springs that work with considerable friction, 
and when the oscillations of the bridge become sufficiently violent these 
springs are set into action This affects the natural period of the bridge 


J Reproduced by kind permission of the Secretary of the Royal Society from a Paper 
on ** Collations m a Bridge caused by the Passage of a Locomotive " by C £ Inghs 
(Proc Roy Soc A Vol 118, igaS) 
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Fig. 6.—Records of Deflection of Newark Dyke Bridge for a locomotive passing at various 

speeds. 


oscillations, and it also introduces a supplementary kidd of damping which 
is very influential in preventing excessive oscillation on the part of the bridge. 

Figure 6 shows a series of tests of a bridge at Newark Dyke of ^62 feet 
span, carrying a single track S3m[imetrically placed between two girders. The 
dieflections of both girders were found to be in perfect agreement. The figure 
contains a series of diagrams showing the eflect of running a heavy goods 
locomotive ^lwth 4ft, 6in. driving wheels over the bridge at various speeds— 
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first at a speed less than that corresponding to synchronism, then at speeds 
favourable to resonance, and so on up to speeds very much higher. You 
will see that when the engine frequency is 2.14 periods per second there is 
comparatively little resonance. There is more when the engine frequency 
becomes 2.3, and much more when it becomes 2.4. Then when it is increased 
to 2.55, the resonance is greatly less, and it diminishes with further increase 
in the speed until at 6 2 periods per second very little oscillation is seen, 
although at that high speed the actual hammer-blow is more than six times 
greater than it was at the speed of 2.4, when the resonant oscillations were so 
large. A comparison of these diagrams shows that 2.4 periods per second is 
the critical speed, at which resonance is much more marked than when the 
speed is either higher or lower. This action is typical of any long bridge. 

In another test wc ran engines of five different types, with various 
amounts of hammer-blow, across a bridge of 210 feet span, in order to test 
the correspondence between the amount of hammer-blow and. the amount 
of oscillation produced Each of the engines was run at the cntical 
speed, that is to say, at the speed best adapted for producing resonance, 
and we found, under these conditions, that there was a close proportionality 
between the amount of the hammer-blow and the amount of cumulative 
oscillation which became set up in the bridge. 

In the course of our experiments we constructed an oscillator for the purpose 
of setting bridges into oscillation without the passing of a locomotive. The 
bridge oscillator consisted of a truck carrying a frame on which was mounted 
a pair of geared axles running in opposite directions and carrying heavy weights, 
which could be varied in amount. The weights were placed out of centre so 
that in the course of their revolution they imitated the effects of hammer-blow, 
but without any movement on the part of the truck which carried them. 
They were electrically driven, with the truck clamped to the rails at or near 
the middle of the bridge. We could place this on a bridge and could either 
test the bridge without other load or could have a locomotive standing near 
so as to make the condition of loading the same as when the locomotive was 
passing over. By varying the amounts of the revolving mass we could vary 
the hammer-blow to any desired extent. Figure 7 shows a set of four records 
taken with this oscillator on a bridge of 210 feet span. The revolving masses 
were changed from 100 lbs. to 200, 300, and 400, and were in each case run at 
the critical speed so as to produce all the resonance possible^ giving amounts 
of hammer-blow equivalent to a range from 0.7 to 2.8 tons. The diagram 
shows that, within the limits of experimental error, the amplitude of oscillation 
is proportional to the hammer-blow. 

The bridge oscillator exhibited very directly the effects of damping. 
A Qottstant state of oscillation was established when the energy put in by the 
osdUator was being dissipated by the bridge at the same rate. Further, the 
oscillator was of great service as a means of measuring the frequency of the 
bridge, both in its loaded and unloaded state. 
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Figure 8 shows another appliance which was of considerable service— 
a model bridge built by Professor Inghs in his laboratorv at Cambndge 
consisting of a pair of rails extending over a span of 12 feet Across it passed 
a little truck which was accelerated by a falling weight and ran over the bridge 
at a constant speed The deflections were registered as it passed and hammer- 
blows were produced by having in the truck a pair of geared wheels with 


Fig —Mcxiel bndge 
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revolving weights. The model was adapted to be the equivalent, on a reduced 
one of our actual bridges. With its help, Professor Inglis obtained 
satisfactory confirmation of his calculations regarding the building 
hammer-blow effects in actual bridges. Figure 9 shows a comparison 

leproduced from the Report of the Bridge Stress Committee by kind permission 
Controller. H.M. Stationery Office. 
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between the observed deflection of the model bridge and the deflection as 
calculated from theory, taking account of damping. A coefficient of damping 
had, of course, to be assumed. It was only by the selection of a suitable 
coefficient that this close correspondence between theory and observation 
could be achieved. 

By similar computations Professor Inglis was able to work out theoretical 
diagrams for the Newark Dyke Bridge under various frequencies of hammer- 
blow, and these showed a satisfactory agreement with the observed curves 
exhibited in Figure 4. One very interesting point may be mentioned. In 
the diagram at 2.4 periods per second. Professor Inglis’ calculated curve showed 
less sustained vibration as the locomotive was passing off than was shown in 
the record of the test Professor Inglis at once felt sure that there must be 
something a little wrong with that experiment. He was quite right. It turned 
out on closer investigation that the engine had accelerated after passing the 
middle of the bridge, and had run off at a speed somewhat higher than 2.4 p.p.s. 
By this means it kept itself in closer S5mchronism while the bridge changed from 
the loaded to the unloaded condition, and that is why the oscillations while 
the engine was passing off are larger than they would otherwise have been. 

Passing over other typical records (which were shown on the screen), let us 
look at Figures 10, ii, and 12, which show the amplitude of oscillation with 
reference to the frequency of the hammer-blow. These are called frequency- 
amplitude diagrams. In a long bridge such a diagram takes the simple form 
shown in Figure 10. There is a sharp peak at the critical frequency, with a 
rapid falling away at frequencies which are either greater or less. That is 
illustrated by the results for the Newark Dyke Bridge, the span of which is 



Fio. lo*.—Frequency-Amplitude Diagram for tests of Newark Dyke Bridge (Span 262I ft.) 

• Reproduced from the Report of the Bridge Stress Committee by kind permission of 
the Controller, H.M. Stationery Office. 
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Fig 



262J ft. There is a definite tailing off in the amplitude of oscillation up to 
the highest speeds included in the trials 

But when we turn to a somewhat shorter bridge we find that at high speeds 
there is a tendency for the amplitude to begin rising again This is well 
illustrated by Figure ii, which relates to a bridge of 210 ft. span over the River 
Aire You see that after passing the critical speed, and going down to a com¬ 
paratively small amount, the oscillation begins again to increase very distinctly, 
although even at express speeds it does not increase so much as to exceed 
the amplitude it showed at the critical speed. It was found that this effect 
was exhibited more by some locomotives than by others One of the most 
puzzling things with which we had to deal was to get at the true inwardness 
of this tendency on the part of the oscillation to rise at high speeds, long after 
the critical speed had been passed. 

A much more marked effect of the same kind is found when you test a shorter 
bridge In Figure 12 we have frequency-amplitude curves for a bridge at 
Langport East of 112 ft. span, showing effects with different types of locomotives. 
Here there are still some traces of an early critical point, but after that has 
been passed and the speed has got a good deal faster the oscillation continues 
to develop and gets bigger and bigger, so that at the highest speeds it very 
much exceeds that which was experienced at the critical point. You will 
see in these diagrams that the biggest effects are found at the highest speeds, 
although at an earlier stage there has been something in the nature of a critical 
point, especially with locomotive K. There is at least a well-developed shoulder 
before the final rise of amplitude begins. How is that characteristic produced ? 
This is a problem which Professor Inglis solved by his mathematical discussion 
of pie matier*, He found it was due to the influence of the locomotive springs, 

JfPteprodiiced from the Report of the Bridge Stress Committee kind permission ot 
ilM^ntrollegr. H.M. Stationery Office. 
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that is to say, to the development of mobility within the locomotive itself 
when its springs came into play. At low speeds the locomotive is moving as 
a whole. The springs are not in action ; but, as the speed increases, they come 
into action. That is the essential cause of the further rise in amphtude of 
oscillation. The difference in effect between one locomotive and another is 
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that in one the springs are stiffer and only come into action when the oscillations 
become more violent. 

Figures 13 and 14 will make the reason plain. They are theoretical diagrams 
worked out by Professor Inglis, and they illustrate his theory of what happens 
when the springs of the locomotive become imlocked. In both of these figures 
the full line shows what would happen if the locomotive springs were to remain 
locked, and the broken lines show what happens when the springs come into 
action He takes in Figure 13 an imaginary bridge of about 180 ft. span, 
and uses the coefficients which we had determined by means of our experiments 




Figs 13 and 14 *—^Efiects of locomotive spnng movement on Frequency^Amplitude 
Diagrams, in bridges of different spans, as calculated by Professor Inghs' theory 


with such a bridge. He finds that if the locomotive springs were to remain 
completely locked you would get the high peak exhibited by the full line bf 
the dia|pp||k—^the early cftUcal point. The springs may become unlocked at 

from the Report of the Bridge Stress Comipittee by kind permission of 
^ the Controller, H.M. Stationery Office 
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this stage, which gives to the peak a lower height indicated by a broken line, 
but as the speed rises and the oscillation becomes less, the springs become 
locked again, and remain locked until a much higher speed is reached. In 
Figure 13 the peak occurs at a frequency of about 2i: the springs become 
locked again at about 2 J and remain locked until the frequency rises to 5 or so. 
Then the springs become again unlocked and remain unlocked, and that is 
the cause of the subsequent rise which, in this example, gives a second critical 
point when the frequency is a little over 6, as is shown by the broken line. 
In this example, the second critical point gives an amplitude rather lower than 
the first. But with the shorter bridge shown in Figure 14, where the span is 
about 120 ft., you will observe that the locomotive springs become unlocked 
at a frequency of about 3.6 and remain unlocked, thereby causing the amplitude 
of oscillation to vary in the manner shown by the broken curve, with the 
result that the greatest oscillation occurs at a frequency of 6, after passing a 
definite shoulder in the region between 3 and 4. That is exactly the kind of 
action which we had observed in the Langport East Bridge (Figure 12) Thus 
it is seen that when the unlocking of the locomotive springs is taken into account, 
a complete theoretical explanation is obtained of the very complicated and 
puzzling effects which had been observed in our trials of actual bridges. I 
have dwelt on this point because it is the most distinctive contribution to 
engineering theory which we have been able to make, and it is of fundamental 
importance in determining the proper value of impact allowances. The credit 
for it is due to Professor Inglis. 

In this way we have been able to solve the problem of the hammer-blow. 
It has been a long and complicated business ; much more complicated than 
we anticipated when we began the enquiry. The general principles being 
established, it was comparatively easy, although it took a good while, to work 
out the maximum amount of impact effect which should be allowed for 
when the amount of loading and the amount of hammer-blow are specified. 
You will find Professor Inglis’ theory set out in mathematical form in the 
Report, along with an Appendix which shows how the calculations arc made, 
and in the body of the Report tables are given of numerical results applicable 
to English railways. 

Besides the hammer-blow effects there are one or two minor features of 
impact which require to be taken into account. First there is the action of 
raibjoints. On a short bridge it is possible to avoid rail-joints, and it is very 
desirable that they should be avoided, because they may give a supplementary 
kind of impact which has to be added to the effect of the hammer-blow. As 
a general result of our experiments we give a simple rule for the addition which 
it is proper to make in order to provide for the rail-joint effect. This allowance 
is extended to include the effect of accidental irregularities in the track. 

Then there is another minor impact effect which a locomotive is liable to 
produce through its tendency to what we call ''lurching.’’ This means a 
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tendency to oscillate about a horizontal fore-and-aft axis, which has the effect 
of throwing upon each rail alternately a larger share of the load than the half 
which each rail should bear. We have estimated an additional allowance to 
provide for that, and in this way, the total allowance is reached which, in 
our opinion, provides adequately for impact. 

For the purpose of railway bridge design it is usual t(j state the loads which 
a bridge has to carry in terms of what is called the “ equivalent imiformly 
distributed load. ” Similarly, the aggregate effects of impact may be expressed 
also as an equivalent uniformly distributed load. This may seem a little odd, 
but when you come to think of it, it is natural enough. While a loaded train 
is passing, the bridge, however severely it is oscillating, has at any instant a 
particular curvature due in part to the weight of the loads, and in part to the 
impact effects. You could imagine the bridge standing still with just that 
curvature, if you think of the instantaneous substitution of a suitably distributed 
load for the actual passing load. The distributed load so imagined would be 
acting statically, but it would hold the bridge in the state of maximum deflection 
which actually occurs during the passage of the train. Now the form in which 
the bridge is held deflected will be very nearly the same whether you take 
that imaginary load as uniformly distributed, or take it as distributed in the 
complex manner which would correspond to the actual loads and the actual 
effects of hammer-blow. The difference as regards bending moments is so 
trifling as to be unimportant. It is, in fact, very convenient, and not open to 
any objection, to substitute for the calculated impact effect an estimated 
uniformly distributed load. The Tables which we give in our Report state 
in that manner the total load to be provided for by adding the impact effects 
to the estimated weight of the passing load. 

For the purpose of making these numerical estimates it was necessary to 
adopt some standard of loading. We adopted the standard laid down by the 
British Engineering Standards Association, which has now received the sanction 
of the Ministry of Transport. That standard assumes a train with two locomo¬ 
tives, each having four pairs of wheels in the engine and four in the tender. 
The unit is one ton on each axle of the engine, and three-quarters of a ton on 
each axle of the tender, and after the second locomotive there is supposed to 
be a following train in which the unit is one-tenth of a ton per foot run. How 
many of these units ought to be taken to represent the weight of the train 
which the bridge may have to carry ? It appears from an examination of 
the weights of locomotives now in service that 17 or 18 of these units represent 
the maximum that occurs in actual British practice. But to provide for the 
heavier weights which may be reached by the use of three and four-cylinder 
locomotives 20 such units are specified by the Ministry of Transport. We adopt 
that, taking the heaviest trains as representing 20 of these imits. Next comes 
the point: What amount of hammer-blow is to be provided for ? To answer 
that, we collected statistics regarding the locomotives now in use. We finally 
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came to the conclusion that for the 20-unit trains of the future it will be quite 
sufficient to allow 5 tons of hammer-blow, measured at the conventional spc('d 
of 5 revolutions per second. That i.s for the heavy locomotiv(‘s which are 
coming into use with three or four cylinders; but for the vast number of 
two-cylinder locomotives still in use, and likely to remain for a long time in 
use, we considered that a 16 unit loading with 12! tons of hammer-blow should 
be allowed. And, further, there are some lighter engines now running which 
correspond to a 15 unit loading but have as high a hammer-blow as 15 tons. 
We call these loadings A, B, and C, respectively. Loading A is 20 units of 
weight with a 5-ton hammer-blow; loading B is a 16 units of weight with a 
12J ton hammer-blow ; loading C is 15 units of w'cigbt with a 15 ton hammer- 
blow. We consider that loadings A and B should be provided for in all cases, 
and that loading C should also be provided for on any lines where engines with 
that objectionably heavy hammer-blow arc still liable to run. 

Then came a further question. How far is it necessary to provide for the 
simultaneous effects of hammer-blow in more than one engine when there is 
double-heading, or where trains arc passing on a double-track bridge ? What 
of the possibility that the engines may be exerting their hammer-blows with 
a complete agreement in phase, so that the bridge experiences the utmost 
possible effect ? Our calculations provide for certain contingencie.s, which 
are definitely set forth in the Report. In single-track bridges which arc long 
enough for two engines, we provide for the possibility of l>oth engines being 
in pha.se. In double-track bridges that are long enough for one engine only, 
there might be two engines passing one another and agreeing in phase. In 
double-track bridges long enough to take two engines, you might have four 
on the bridge together, two on each line, but our calculations assume that of 
the four only two will be in pha.se. In other words, the excessively remote 
contingency of more than two being in phase at the instant when they are 
cooperating to produce the greatest bending moment is left to the factor of 
safety. On this basis Professor Inglis and his assistants calculated a scries 
of curves exhibiting the estimated impact effect on bridges of \'arious spans 
from the shortest to the longest. In figures 14 and 15 you see two examples 
of the results of these calculations for single-track bridges of various spans. 
From the shortest bridges up to 300 feet span, the curves show the total 
estimated load, including impact allowance, as a load which will give the 
same bending moment when uniformly distributed. The lower broken line 
on each diagram shows the purely static effect of a 20-unit loading. In the 
upper diagram the highest line of all is an enveloping curve which includes 
the largest impact effects that may be experienced under all three systems of 
loading, A, B, and C. Enveloping curves are required because we have to 
deal with bridges having various characteristics in respect of weight and 
rigidity. The full black line in an intermediate position is an enveloping curve 
which includes the greatest impact effects that would be expeii€‘nced under 
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loadings A and B, but without loading C. Note the remarkable difference 
between these two curves in the range of spans from 100 to 200 feet. It is in 
that range, as I have already said, that the worst effects of impact may be 
experienced in consequence of resonance. Within that range there is a very 
conspicuous advantage in escaping the heavy hammer-blow that is provided 
for in the C loading. The lower of the two diagrams in Fig. 15 illustrates how 
much the impact effects are reduced when, instead of providing for the express 
speed of 6 r.fi.s., we proyide only for a moderate speed of 4} r.p.s.—a limit 
quite high enough to cover the case of many branch lines. 

The tabulated numbers which are given in the Report for the use of engineers 
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are offered simply as a statement that according to our methocl.s of calculation 
these are the allowances that should bo provided if you have engines to deal 
with which possess the stated characteristics. We further set forth the methods 
of working out such results, so that for other railways not subject to the 
British limitations of gauge and loading gauge, engineers will, we hope, be 
able to apply the same methods to their own problems. 

Perhaps I should add a word about .shear. 1 have been speaking hitherto 
of the bending stresses, but we also investigated the effects of impact on .the 
members which bear the shear, using for that purpose a group of extensometers 
attached to the web members. When the strains are measured in the vertical 
and diagonal members of a bridge, it is found that the greatest effects of 
impact occur at places about midway between the middle and the ends. It 
is there that the greatest shearing effects of impact are to be found, and theory 
shows that is where they arc to be expected. Compared with the bending 
effects of impact they are not very important, but you will find tabulated 
values for them too in the Report. 

In conclusion 1 would only say this : do not expect too much from the 
Report. Do not expect to find in it any simple rules—the subject is too 
complex to make simple rules applicable. But I think it may claim to have 
rationalised the treatment of a very difficult problem. It supplies engineers 
with numerical results that are appropriate in ordinary cases ; and, what is 
of more consequence, it gives them a general method of calculatitm which, 
with a little trouble, should serve in cases which lie outsid(‘ of the usual range. 

I'liL C'UAIKMAN, in moving a hearty vote of thanks to the lecturer h)r his address, 
said he saw present nearly all the members of the Bridge Stress Committee, and 
he was sure they would agree with him when he said that after listening to the 
lecture they had not only been intensel}' interested but their minds had been clarilied 
oil a subject about which they were supposed to know something. To those, eilso, 
who had not lived with the .subject for .several years he was sure the lecture had 
proved of the greatest interest. It was no small feat to have concentrated into an 
hour and ten minutes the results of a work which bulked .so large, and he thought 
there were few people who could ha\ e come through that ordeal with living colours as 
Sir Alfred Ewing had done. 

Sir Hrnry Mikrs, F.R.S., in seconding the voXi ol thanks, de.sired to add his 
testimony to the extraordinary skill, grace and clarity with which the lecturer had 
dealt with and explained so difficult a subject. It was a subject about which he 
could express no opinion personally, but he knew what an amount of work it had 
involved. For many y'ears past he had had opportunities for watching the academic 
work of Sir Alfred, and it had been a wonder, to him how, in the midst of his other 
interesting work which was involved m the carrying on of a great University, Sir 
Alfred had found time and energy to keep alive his interest in scientific work. 
From the newspapers the regrettable fact appeared that Sir Allred intended shortly 
to give up his academic work. It could only be hoped that that would enable 
him to give more time to his scientific work, of which he had given so striking an 
example in the lecture that night. 

The vote of thanks was carried unanimously. 
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The Lecturer, in acknowledging the vote, said it was true that he had announced 
his intention of giving up his position as Principal of the University of Edinburgh. 
Such work was engrossing and immensely interesting, but it made any devotion to 
railway bridges and locomotives, and things of that kind, a little difficult. He 
hoped that he might, in the future, have a little time for old scientific interests 
which, to a great extent, had been put on one side for many years. 

The meeting then terminated. 
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PROCEEDINGS OF THE SOCIETY. 

FOURTEENTH ORDINARY MEETING. 

Wednesday, March 6th, 1929. 

Mr. Percy V. Bradshaw, in the Chair. 

The Chairman, in introducing the lecturer, said he noticed that the Royal 
Society of Arts had been founded in 1754 for the encouragement of Arts, 
Manufactures, and Commerce—in short, for the encouragement of Mr. Tom Purvis. 
He doubted whether the members of the Society had ever been addressed by a 
man more completely associated with those three interests than the lecturer. 

He felt that it was hardly necessary for him to introduce Mr. Purvis to the 
audience, as they had met him on many previous occasions. He had greeted them 
in the carriages and lifts of the Underground Railways ; he had spoken to them 
from the hoardings, the bookstalls and many other places. He had, in his admirable 
Austin Reed advertising, shown discerning men what a gentleman really looked 
like—and what a person had to do to become one. He had, in his posters on the 
hoardings, sent people scuttling off to buy every kind of commodity, from a copy 
of John Bull, or a tin of desiccated soup, to a North Eastern Railway ticket. He 
had, in most of his designs, introduced more salesmanship than a Chairman of 
Directors usually achieved in the lengthiest speech, and he had reminded the man 
of commerce very forcibly that the artist was a most important factor in modem 
business. In fact, Mr. Purvis was a kind of pictorial Pooh-Bah—Arts, Manufactures 
and Commerce rolled into one. 

Personally, he had had a life-long experience of artists—especially of illustrators 
and designers—and it had always been his contention that the real artists, as 
apart from the crank and poser, was an extraordinary'’ logical, analytical and*' 
level-headed person, and that his originality and inventiveness would be invaluable 
in the solving of most business problems. 

In the past only a limited side of the artist's equipment had been used. He had 
been regarded simply as a painter or draughtsman, and he had only been called 
in by commerce when a cut and dried idea had been decided upon, and a drawing 
was wanted. His talent should be used earlier, and much more completely. He 
should be consulted, not dictated to. He could be just as important and valuable 
as any other professional specialist, and Tom Purvis was very typical of the artist 
who ^ew his job, and did it with astounding success. 

Personally he believed, as the Royal Society of Arts believed over 170 years ago, 
that a closer relationship between Arts, Manufactures and Commerce wa^ Vitally 
important. He was convinced that the hundred millions a year which were being 
spent on advertising British goods, could be spent much more effectively, and that 
advertising was not appealing as fully as it should to educated, intelligent people. 

A lot of advertising was artful rather than artistic—designing rather than 
designed. The fine artist need not be a ” mere visionary." In fact, he must not 
be, if he was to live. He could not resist quoting the words of a very distinguished 
artist, Edmund J. Sullivan, spoken in an address to students, to the effect that 
commerce was now taking, as Art patron, the place formerly occupied by the 
Church, and that there was no reason why Commercial Art to-day should degenerate 
into pot-boiliag. 

" It is not," said Sullivan, " the subject that matters, nor the patron who 
commissioned it. Sincerity is the thing that counts. It is not difficult, once the 
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fancy comes into one's head, to imagine the hoardings covered by posters, and 
the advertisement pages of our magazines filled with drawings, by Dtirer, Holbein 
or Rembrandt. What detraction would there be from their Art ? What subtraction 
or dignity from them and their greatness ? What more can any of that great 
trinity have wanted by way of subject than to draw an advertisement for soap, 
an appeal for charity, or a portrait of the inventor of a patent medicine ^ Is not 
one of Diirer's most moving drawings simply a pair of hands ? Let him draw for 
Lever Bros. Have not inventors of patent medicines faces ? Send their photograph 
to Holbein. Is not a beggar as moving a subject as a haloed angel ? King up 
Rembrandt. Well, then, don’t let us go talking about High Art in any hoity-toity 
spirit. Let it be seen to that Commercial Art is not like the famous razors, only 
meant to sell and not to cut. If it is Art, it will be Art. If it is commercial first, 
it may not be Art afterwards, any more than a religious picture is necessarily 
high Art. Precision, definition, clear statement, lucidity—these are the stuff 
of imagination in action.” 

Personally he did no know any more convincing proof of imagination in action 
that his friend, Tom Purvis, could provide. 

The following paper was then read:— 

COMMERCIAL ART. 

By Tom Purvis. 

I approach my task with a great deal of perplexity, because the more thought 
I devote to it the more the realisation comes to mp that the subject is fai 
too vast for a short paper such as I am giving to-night. 

Commercial art—that is, advertising art—is one of the great inter-related 
sections of the immense and growing profession of advertising, which itself 
is a logical development of the spread of commercial enterprise in the last 
fifty years. Commercial art itself has so many facets and ramifications that 
it is impossible to touch upon any but just a few main sides. 

My intention is to speak on commercial art to you from the artist's point 
of view, and to endeavour to show you that, as a field for artists, it is not 
to be despised any longer, and as an adjunct to advertising enterprise it is 
a factor of growing importance and of vast possibilities. It seems to me 
that commercial art is the legitimate successor to the entirely different but 
equally commercial art of the Middle Ages, where artists were employed to 
paint pictures and decorations for the great churches—one coidd say for the 
purposes of religious propaganda. Then again, they were employed by the 
great nobles on works of art; one cotdd say, here, for personal propaganda. 

The purely aesthetic and educational value of Art will always inspire the 
man who feels that it is his mission to remind the world of beauty. If one 
forgot that Art has its place in the world—that it ranks as an ennobling influence 
with music and poetry, one would have to turn the faces of Old Masters to- 
the wall and close the World’s Picture Galleries. 
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I do not foiig^et the claims of Art for Art's sake, or the work of the fortunate 
few who are able to live by painting pictures. My belief is that Art has an 
even greater purpose than the merely cultural and inspirational and a more 
definite and vital relationship with life and progress. 

I claim that Art to-day is being applied, and should be applied more definitely 
to human needs, and it is the type of Art which helps to develop the Nation's 
l>rosperity that I want to discuss with you. 

Art for Art's sake has, I am afraid, come to be regarded more and more as 
a delightful luxury in this very practical age. The artist is expected to do 
something in addition to looking picturesque and dreaming dreams. Fewer 
and fewer artists are able to live by painting pictures for the drawing room 
wall. The World becomes increasingly impatient of theorising by ‘ ‘ Arty Foik'' 
and by affected studio jargon. 

Art for Art's sake is an increasingly difficult text on which to preach a 
convincing sermon, and I feel that we commercial artists who give of our best 
are not only helping a very wide public to appreciate the beautiful, but we 
are also helping to develop an appreciation of fine design and craftsmanship, 

I wish I could use Frank Brangwyn's language on the subject when it 
happened to be broached one day when I was on a visit to him. His words 
were to this purpose : 

" Art must have definite usefulness in life. It is not a matter of -isms 
or theories. It is solid craftsmanship mixed with brains, and to survive 
must serve some definite purpose ; that is, be applied to that purpose whether 
it be decorating a building or designing a spoon. The great day of the easel ^ 
picture is waning, and art must be useful again as weU as decorative. There 
is a lot too much talked and written about it and too little done ; and it is 
only what is done that counts." 

In his own work Frank Brangw}^ looks upon himself as "a superior 
decorator," and I hiimbly but entirely agree with him on his outlook. It 
seems to me, apart from anything else, to be so much more healthy a point 
of view. No one could possibly look upon Brangw5ni's work as being 
unhealthy in the slightest degree ; although once, at an exhibition, I overheard 
two ladies discussing a marvellous Brangwyn decorative picture (a riot of 
wonderful colour), and one of them criticised it as being " so dreadfully 
untidy." If they had only stood back from it another twenty yards, the 
" untidiness" would have vanished. Brangwyn rightly does not care to 
exhibit his pictures in galleries. As he says, they are done for a special 
purpose or environment, and, outside of those surroundings, cannot be expected 
to give their best. 

I have been constrained to mention the man I consider the greatest living 
artist, because he is the greatest living commercial artist and is proud of it. 

( Commercial art is the future field for artists, as it has been in the past, 
whether the artist devote himself to commercial advertising or to furniture 
designing or mural decoration. 
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Long hair and a sloppy reputation do not make an artist. It is his work 
that counts, and the best measure of the value of his work is its purpose in 
the world. 

From this generalisation I am now going to particularise and speak of 
commercial art solely as applied to commercial advertising needs. 

First and foremost let me start by asking you if you realise how an artist 
gets his experience and his knowledge for the application of his ability and 
special training to commercial purposes. Here forgive me if I explain exactly 
what I mean by commercial art. It is treated widely as a generic term 
capable of including any pictorial crime committed in the cause of commerce, 
particularly on the hoardings. Seriously, commercial art is the ability of 
the artist applied to the purposes of commerce ; that is, like furniture designing 
or wallpaper designing, it is an applied art—art appHed to commercial needs. 
A good commercial artist must be as much a salesman as an artist. At times 
more of a salesman than an artist. Sad as it may seem to artists, he must 
never let his salesmanship be obliterated by his artistic sensibilities. He 
must have a very clear understanding of salesmanship. The final purpose 
■of his work being to attract his audience with his message in such a way as 
to leave them interested in, if not actually convinced of, its entire desirability 
to themselves, his aim must be sure and his judgment unerring, conveying 
his own complete conviction of the value of his client’s commodity. Advertise¬ 
ment designing demands imagination, invention, craftsmanship, and salesman¬ 
ship. 

A halo has grown round art and artists, and it is the commercial artist 
who hais the opportunity of showing the business man that art is after all 
just common sense and is perfectly capable of dealing with pictorial business 
problems equally as well as, or instead of, the moral indiscretions of 
mythological deities or the classical features of the Mayor of Slushcombe. 

The great value of art applied to commerce is being more and more widely 
appreciated by business men, and to my mind they are getting more keenly 
critical of it every day. 

I think it is a dire fault that there is no completely equipped school in this 
country exclusively devoted to the training of students in the technique of 
art as applied to advertising needs, captained by men of actual experience 
and backed by business men. In many schools the conunercial art classes are 
treated as imwanted pups. One of these days I am sure we will have schools 
-equipped and run specially for the student ,of advertising art. Training at 
these schools would only follow after a proper orthodox art school training 
such as the art student undergoes now. Most students think that when they 
leave the art school they are finished artists—even finished commercial artists ! 
As a matter of fact, they have only been put in possession of their tools. The 
application of these tools would be the object of the school of commercial 
art that I am waiting for. 
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My Chairman to-n^^t recognised, over twenty years ago, the necesiiity lor 
tuition in Professional Illustration, and the Press Art School, whida he 
established, has had a big influence on improving the standard of modem 
illustration. 

It is to Mr. Bradshaw's very thorough and sincere Courses of Correspondence 
tuition that many of the most successful illustrators of to-day owe their 
introduction to professional careers. Well-known artists and editors have 
collaborated with him in the development of his work, because they realise 
its usefulness. 

He has always been the friend of the commercial artist and illustrator. His 
folios of The Art of the Illustrator " and his book “ Art in Advertising " 
are recognised as the standard works on the subject, and he has written 
inniunerable articles for the magazines of this country and America to help 
the public appreciate the best tjrpes of illustration. But one man, even if 
his pupils are distributed all over the world, can't accomplish all the work 
that is to be done in training the art student, and that's why I think that a 
very completely organised School of Commercial Art is needed. 

I know there are many official schools endeavouring to help the student, 
to name only such well-known ones* as the L.C.C. School of Printing, the 
Central School of Arts and Crafts, and the L.C.C. School of Engraving at 
Bolt Court. There must be many more, but the immense development of 
commercial needs in recent years, to my mind, demands some form of tuition 
even more alhed to the needs of commercial art students. I may be vrong, 
but I have never heard of a school where a complete advertising campaign 
with all its policy and purpose is explained or in which the student is 
impressed with the wider aspects of the advertising man's job. 

For want of such help it cost me over six years to learn something of the 
application of art to advertising from the inside of an advertising agency. 
Incidentally, my chief was one of the most enthusiastic nigger-drivers I have 
ever met. His enthusiasm included himself as one of the driven niggers. He 
was the hardest worker of the lot of us, and a brilliant advertising genius. 
When I felt I knew more than he did, I left—and got a shock. I found also 
that in my special desire to be a poster designer, I knew nothing about the 
practical side of lithographic printing. Back I went to a printer's, this time 
for roughly, two years. I believe I could design, lithograph, mix the inks 
necessary, do the printing and plaster the hoardings with a poster, if soxfUone 
will pay the perfectly enormous fee I should ask for this unique effort. The 
serious side is that eight years or so were spent learning something of my 
busing after successive art masters had washed their kindly hands of me. 
That is the school of commercial art I graduated from, and I should like to 
see some quicker and less energy-wasting method of training for students 
of advertising art. 

Lately^ I bad the pleasure of reading a paper to the Publicity Club of 
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Bradford, and saw at the Bradford School of Art and Crafts something of 
the idea I have in mind being carried out under the able and energetic direction 
of an old art master of mine, Mr. W. H. Meggs, who very kindly showed me 
over the whole school during working hours. Here I really saw a splendid 
effort at applying art in a commonsense way to commercial needs, and it 
seems to me to be an exception which proves my point. Mr. Meggs' energy is 
greatly to be commended. His school equipment on the process reproduction 
side alone would make some engraving firms “sit up.’* It seems to me 
that art may have a new meaning and dignity amongst the hard-headed 
business men of Bradford, which is all to the great benefit of both 
artists and business men. One firm had commissioned the school students 
to repaint and decorate their motor-van, and the manager was so excited 
about it that he brought it round to my hotel specially to show me. 
It was receiving great attention wherever it happened to be, and rightly 
so. It was a very tasteful effort and would be bound to reflect on 
his business, which was the manufacture of high quality leatjier goods. I 
do think that this more intimate co-operation of business men with the art 
schools is an excellent step in the right direction. 

I do not think that any form of publicity has the glamour surrounding 
it that posters have got. Princes discuss posters at banquets and even Royal 
Academicians now do them in their spare moments. More books have 
been written on the subject than on certainly any other form of advertising. 
Why is this ^ Is it that the “ Poor Man’s Gallery " is not his at all? Is 
it becoming a debating-ground of the Highbrows, or is it so universally 
interesting a form of appeal that even advertisement-proof highbrow demi¬ 
gods are attracted by it and to it ? To my mind it is simply the appeal 
of the picture to the fundamental human. The first means of communication 
was by signs illustrating simple needs—food, shelter, defence, and so on— 
and the illustration has remained as being the most fundamentally interesting 
and the quickest means of conveying ideas. 

One of the purest forms illustrating this point (I call it the Ancestor of the 
modem Poster) is the science of heraldry. A man or tribe was known by 
its own mark illustrated on its possessions. The designs of most early coats 
of arms are an epitome of the history of the family owning them. Some are 
marvellously good designs. The simplification of forms used is specially good 
poster form and treatment, telling its story with maximum visibility and 
minimum detail. I feel that a thorough study of heraldry would be useful 
to anyone wishing to buy posters. Some of the heraldic devices would make 
most admirable posters. Even the laws of colour as understood in heraldry 
are true colour-relation for poster visibility. I am not alone in this idea. 

I have heard my friend, Sir Lawrence Weaver, expound on exactly the same 
subject at some length and much more ably than I could possibly do it. 

TJm mention of heraldry brings me to what to my mind is the most valuable 
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asset of a well-designed poster; its shock value. By shock value I mean 
its kick, strength, visibility, immediate readability. In this lies the poster's 
greatest value to the advertiser. It is the spear-head of the charge, or the 
shock troops of the campaign ; but how many firms really show understanding 
of this in their choice of design. The shock value is where your artist, if he 
knows his job, should be left alone. Give him the indispensable elements 
and then leave him alone. 

Which point do you want emphasizing ? And here let me say that a poster, 
to be a real winner and give its full service, must say one thing absolutely 
clearly and emphatically. "When you have your elements fixed, I repeat, 
leave your designer free to do his best. It is his job to analyse the material 
and arrange it. The measure of his skill will be the deliberate unusualness 
of his arrangement, based on his specialist knowledge. The freshness and 
shock value of the poster depend on this and this alone, even if you are 
announcing free motor cars with a pound of tea. 

The artist’s training in colour values alone is a very important asset to the 
advertiser, and the more I see of colour (and I see a lot of it), the more I 
realise what an enormous power it has over ever5rthing in our lives. 

I once met a man who was very keen to demonstrate that it was possible 
so to design a succession of colour arrangements that a victim entering at 
one end of a series of specially decorated rooms would need a padded room 
in one colour only at the other end. This, in theory, sounded interesting^ 
and I asked him to just let me peep at the design of No. i room of his colour 
arrangement. I firmly believe I should have needed the one-colour room as 
No. 2 arrangement if I had looked long enough. 

Colour is a remarkable thing, and yet colour is just a relative term. One 
tone so depends on its neighbours for its beauty and life, that colour is not 
colour; it is only a bad pink or cheap-looking blue, or just green paint, until 
it i^ qualified by juxtaposition with another. Then, immediately, the inter¬ 
relation of one colour to the other makes a definite difierence to the value of 
both, and design steps in. The possibilities of this wonderful force in the 
advertising profession is hardly realised yet; but it really needs a specialist 
to deal with it—even a specialist artist. Many very fine artists have no great 
mental reaction to colour as an orchestrated whole. It is a side of design 
which needs as much vision and composing as a musical symphony, and in 
your poster comes once again the enormous value of the unusual in its colour 
arrangement. But this is a subject much too great for the time at our disposal. 

I would just like to add: Give your artist his head and, excepting in cases 
necessitating rigid economy, let him have that extra printing which he prays 
for sometimes and so seldom gets. Most poster artists knowing their job 
can even economise for their clients, help the printer at the same time, and 
stiU get the feffect they want in their work. 

A very valuable point in poster design is flatness of the masses of colour. 
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giving maximum efiect, visibility and additional value to your colour by not 
clogging it up with dirty grey or brown half-tones and shadows 

I think that a good poster should start from the surface of the hoarding 
outwards and not recede into the hoarding as though the spectator was 
looking through a window. The .surface should still look solid as if 
an3^thing hitting it would bounce off instead of going through a hole. Perhaps 
it will explain my point better if I say there must be no hole in the hoarding 
caused by your poster. The finest examples of flatness and the feeling of 
impact are those of the Beggarstaff Brothers. 

Stalwarts like the Beggarstaff Brothers opened the ball for th(‘ improvement 
of posters, and in their days opened the eyes of astute business men to the 
value of the space they bought on the hoardings. Since then, the way has 
been paved, and it is for their followers to improve, if possible. 

Just think of the Beggarstaffs. Although the number of their posters 
was not large, their extraordinary insigfit into the possibilities of the poster, 
and their truly remarkable grasp of its first })nnciples, were so astounding 
that they can be called the progenitors of all modern poster designs Their 
ideas were flouted here by the timid, and they gave up the business, disappointed 
men. It was left to Germany to show us they were right. And some of 
us now look with awe on the Continental productions, not realising that the 
great principles of poster design were solved the first time by two of the most 
British men in Britain—two of our finest artists still -James Pryde, whom 
I am proud to know personally, and William Nicholson- who, together 
collaborating under the nom do plume of “ The Beggaistaffs,’’ showed business 
men and artists tlie possibilities of poster design. Germany, quick to pick 
up ideas and develop them for her own ends, grasped the Beggarstaffs’ idea 
of the poster, and some very fine results have been achieved there Germany 
has, as I say, some very tine poster designers; but 1 do not see why it is 
necessary for our artists to bow down and wor.ship the results as much as 
they seem to do. The Beggarstaff principles have proved themselves right, 
and now both business and art in England are recognising the value to commerce 
of the simple, clear, and emphatic jioster. Men like Mr. W M. Teasdale, 
of the L.N.E.R. (one of the most appreciative and .sympathetic men it has 
been any artist's pleasure to work for), and my very good friend Mr. Austin 
Reed (I am often asked if there is really an “Austin Reed” There h: 
and a more genial and broad-minded man I have still to meet) these men 
stand out to me as shining examples of artists in commerce There are 
plenty of others. Many business men I know bring more art into their 
commerce than some art students bring into their art. To my mind, these 
men are forerunners of a new type of business man—business men who are 
artists. 

Many artists think, being able to draw, that they have reached the end 
and can sit tight for millionaires to roll up Many commercial artists are 
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hoping for the day when they can cut dear from the indignityof commercial 
art and attain fame by painting a masterpiece and be courted by collectors. 
To my mind, this is complete fallacy. No artist who holds his b^t back for 
a future possibility is likely to hold his own. The problem of working within 
definite limitations is his test as an artist. 

William Nicholson and James Pryde have not sufiered in their subsequent 
work from putting all their energy into their work for the printer. Anoth^ 
man (in France), whose early sphere of work was the poster, is Grim. In 
Paris, at the Salon, a couple of years ago, I saw a most delightfully designed 
and painted picture, and to my astonishment it was signed GrOn," showing 
that he (as, I believe, also the Beggarstaffs) actually benefited in painting 
from experience in the poster world. Mucha was not ashamed to design 
posters while he also was busy on large mural decorations. Our own Frank 
Brangwyn delights in working to the limitations of the poster, and did so 
long before he was world-famous. He still keeps his eye on the hoardings, 
and is quite up-to-date with its happenings. 

An artist’s greatest asset is elasticity of mind; and to me there is nothing 
like the exercise of designing a poster for a given purpose, with given limitations, 
and to be printed in a set economical way, for developing elasticity of mind. 
It is the problem that counts; and when an artist gives up tr5dng to solve 
problems, it is time for him to give up being an artist. 

I do not wish you to feel that I have too great a bias on what are commonly 
known as art posters—those posters whose lucky job it is to express the 
desirability of holida)^—designed mostly with joy by the artist, and looked 
at, perhaps, with a certain amount of disbelief, sometimes, by a public only 
too well aware of the existence of the English climate. I mean my remarks 
to be equally applied to toffee posters and baking-powder posters—all those 
commodities with apparently no great artistic possibility. They can all 
be treated with the magic of design and colour, to their good and their 
proprietor’s profit. 

One of the greatest factors militating against fine design in all branches 
of advertising art is the too individual personal interest of the various parties 
concerned. Everyone thinks he is a useful critic when it comes to art 
side of a campaign. Especially is this so with posters. 

Persona] likes and dislikes and idiosyncrasies must be held in check. 
The man engaged as the specialist should, of course, be expert enough and 
have licence enough to use or discard any points he may think harmful to the 
general idea or quality of the work. I ^d a poster once for a firm, in which 
orange was the dominating note, and orange was a happy colour for the 
particular commodity, expressing a feeling of optimism which suited it well. 
The Board of Directors got to work on it, and the first devastating criticism 
I got was from one man, who said: ** Personally, 1 dislike orange intensely, 
and hope we can get some other colour to take its place.” They finally took 
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the poster with the orange. Someone might think this an example of 

salesmanship ! 

I always think that '' too much handling spoils the poster.” The only 
result of pleasing everyone—or rather, tr5dng to meet everyone's criticisms, 
is that, in the end, the work will be so completely innocuous that no one will 
take notice of it at all. If it does not actually oifend, it still will never arouse 
enthusiasm or pleasure. A bold stroke will attract attention even if it does 
not please everybody. And what commodity advertised is so completely 
universal that it will itself appeal to everybody ? 

It should be the object of the artist to utilise every atom of his ability to 
aim at, and hit, the precise objective of the advertiser, irrespective of even 
his own personal idios)mcrasies. As I have said before, commercial art is 
applied art. 

The general trend in quality of design is very definitely upward. My 
•experience is that there has been a steady improvement in imaginative and 
technical accomplishment and appreciation the whole way along. Haphazard 
methods of filling valuable space, and personal idiosyncrasies in selection 
of drawings or ideas, are slowly giving place to a well-ordered, knowledge¬ 
able selection, with a full realisation that the best space requires economical 
using. By economical using I do not mean the cutting down of prices and 
thereby cutting down quality. I mean the filling of space with idea or 
argument carefully calculated to convey its message efficiently without waste. 
Naturally, the reward of skilful work is, and should be, greater than the cost 
of mere haphazard methods. The economy comes in the result achieved— 
the “ bacon that is brought home,” so to speak The expense of the haphazard 
method is in its failure. 

The public is becoming more severely critical than many, I might say 
most, firms contemplating their own advertising fully realise ; and I am sure 
I shall be supported by men of experience on this point. The best is none 
too good a setting for a fine jewel. A fine jewel in a poor setting suffers 
badly. A poor jewel in a fine setting has a much better chance of attracting. 
Advertising art is what one might call the public ” setting ” of the particular 
commodity, and if this “ setting ” is poor, haphazard, or slipshod, it instantly 
decreases the apparent value of the jewel. 

I do not want you to think me biased on the side of posters. Newspaper 
advertising is so much a matter of team-work, and I consider an artist's 
position just that of a member of the team, equally important as your layout 
man, cop37writer and typographer, but no more—just one of a team of experts 
working as a team should—each for all. The creative side of this team work 
is divided up between all the team, and for one to claim credit above another 
is as wrong as for a footballer kicking a goal thinking that his was the strategy 
that led to the position enabling him to kick the goal. The artist's job here 
is to carry out instructions, and if he thinks of an improvement, suggest 
it, and if it be not adopted—stay in the team. 
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To my mind the art of the newspaper advertising illustration has made an 
enormous improvement since the war. Signs of it were visible before 1914. 
but, looking backward, I think the real jump has come about since 1918; 
Possibly increased taxation has forced the necessity for the broader economy ; 
possibly more severe competition. Possibly the hardier spirits, gifted with 
broader outlook, having blazed the trail and made it easy, others, now seeing 
profit in what they themselves first believed to be extravagance or rashness, 
have followed; possibly all three reasons together. Whatever the reason, 
the improvement is most noticeable. 

In posters reason is perhaps easier to find. The poster branch of advertising 
is peculiarly a field of expression for artists—not that I think they do not need 
co-operation with other experts in the advertising profession. I have already 
pointed out that they do. What I mean by peculiarly the field of expression 
of artists is this: The artist is specially expert in pictorial representation 
within his own limitations of mind. His training of brain, eye and hand 
suits admirably the field of poster design where the spectator’s attention has 
to be rivetted and the appeal is to be complete at a glance. Easel pictures 
arc not easy to sell nowadays, and as the field of advertising widens it is 
attracting more and more talented artists who realise the enormous possibilities 
of poster design as a serious outlet for their efforts and as a livelihood. This 
all makes for improvement in quality. 

Lots of advertising people still smile a little when modern art is mentioned* 
I do, at some of it. But I do think we have to thank the hardy spirits who 
opened up the lost or forgotten possibilities of the value of simplification 
of form in the expression of an idea and the tremendous value of rhythmic 
and ordered pattern in impressing that idea on the mind. I will try and 
explain. The artist once studied composition with a purely photographic 
eye, and endeavoured further to convey a sense of reality by meticulous 
and scrupulous attention to what he understood to be nature and truth 
His idea was to idealise nature but to stick to her through thick and thin, 
endeavouring to copy her to the last detail. But the infinity of nature and 
the infinity of her detail defeated him, and he resolved to give an impression 
of her translated through his skill into paint. This was possible, and we 
had the schools of impressionism. Still seeking for means of clearer expression 
of his ideas of nature, he found that elimination of inconsequent details gave 
more force to the essential points; and then he found the extraordinary 
value and force given by the elimination were increased by marshalling the 
points into control with a carefully ordered pattern or rh5rthm harmonising 
with his subject, and so attained to the modem view where basic design and 
structural arrangement are as essential to a picture as to a building. 

One of the greatest uses of the modem movements in art to advertisers 
is in the fillip* it has given to freshness of outlook. The dramatic value of 
pattern has opened their eyes to an apparently new field in advertisement 
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design. Mind you, I’m not defending all modem art. Some of it is just mad 
striving for notoriety, and is always productive in me of the feeling engendered 
by my first glimpse of the design for No. i room in the colour arrangement 
for driving people mad. I am just expounding the serious development 
as I view it myself. An artist with any degree of brain activity cannot 
overlook any alley by which his work may profit, and I must say I have 
profited by a realisation of the modern outlook, and have applied it as 
capably as I could to my own problems in poster design. 

The fundamental principles are applicable to every design, whether purely 
realistic in the popular art sense, or in the more concentrated symbolic realism 
in the modem art sense. The value of spacing and arrangement arc just 
as important if the poster has a tin of salmon as its central ingredient. And 
here I say emphatically that a fine poster in a modem style can be made 
including a tin of salmon, and that it can still look appetising as a tin of 
salmon to a person who has never done anything but dodge anything looking 
remotely like modem art. 

I think I can say that I am the first artist to get away with a poster 
including faces without any features on them. And the first one was this : 
(“ Girls in Boat ” poster for L.N.E.R.) 

Some people believed me to be spoofing them. The effect I was aiming 
at was that of brilliant sunlight directed straight on to my group; and, as 
you all know, sunlight, if it is so bright that it hurts your eyes to look at it 
when you come out of a shadowy room, leaves an impression on your mind 
of broad masses of colour without detail; and iii working out my pattern 
1 found I had gradually and logically reduced everything to complete 
silhouettes in spots of colour and did not need features at all, excepting 
where they affected the shapes of masses. 

I do not eliminate to save drawing. This poster was completely re-drawn 
and re-painted over half-a-dozen times. The process of elimination was 
gradual. Another point (and no one has ever pointed it out to me) is that 
.the position of the boat would show the other oar clearly; but after a lot 
of thought I decided to leave it out, and have been justified. In the Austin 
Reed posters, the point to be emphasised is clothes and their proper environment: 
just as much detail as is necessary to express that, and nothing more. 

The Shell posters are exhibited on moving petrol and oil tank lorries, and 
have to convey their impression faster than the lorry on the move. Ever5d:hing 
is eliminated that would tend to fog the instant realisation of that idea as 
far as I possibly could. 

To stun up, I should like to say this: We hear lots of talk about artists 
not being business men; but what I should feel grateful for, and I think 
commerce would benefit greatly by, would be more business men who were 
artists; that is to say, let us have more artistic understanding in commerce 
and there will be much more commerce in art. There is great need for a 
closer co-op^ation between artist and business man in England. 
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DISCUSSION. 

The Chairman, in opening the discussion, said that if there was any business 
man who had grave doubts as to the sanity of artists, and who had considered 
them irrational beings, full of technique and temperament, he hoped that Mr. 
Purvis would give him something to think about. 

An important fact that the lecturer had emphasised was that Commercial Art 
was applied Art-'that it ought to be considered from that standpoint chiefly,, 
and on account of its suitability to its purpose. It had not only to be attractive 
as Art. It must sell goods or service ; and that needed qualities which were not 
expected of the purely aesthetic types of Art. 

Mr. Purvis had also emphasised the vital importance of the Commercial Artist 
needing a very complete technical equipment—a knowledge of reproductive 
processes, printing, inks, papers and materials. This knowledge could only be 
acquired fully by such experience as he himself had had. 

Mr. Purvis had also traced, in an interesting way, the ancestry of the poster, 
and the value of simplification. Not only from an economic point of view, but for 
the purpose of delivering a message in the most direct way, simplification was 
essential. But the business man in a hurry had to be remind^ that simplification 
was not an cxcu.se for an artist to dodge work, or for the business man to dodge 
payment. 

It was just as difficult to achieve the effect of a full colour subject, with the 
simple use of three or four colours, as it would be for a musician to compose a 
symphony with three or four notes. 

He was very glad that Mr. Purvis had referred to the great influence of the 
Beggarstaff Brothers, for it was a little pathetic to hear German artists lauded to 
the skies and to find their heavy influence affecting British advertising, when one 
knew that they had merely adopted the methods of two essentially English artists. 

Then Mr. Purvis had touched upon his favounte topic, “ The Relationship 
between the Artist and the Business Man." 

Of course he had had to refer to the artist’s stock complaint, the tendency of 
the business man to interfere. That complaint was fully justified. He never knew 
how a design got on to the hoardings or into the advertisement pages of periodicals 
when more often than not the work had had to emerge from the criticism of a 
Board of Directors. 

Interference by non-techmeal people trying to show an expert how to do his 
job was largely responsible for some of the very bad work seen. Advertising must 
of necessity imply team work, a thorough consideration of the purpose of an 
advertising campaign, collaboration with sales managers, copywriters and other 
colleagues, and the artist was only one contributor to the final result; but he should 
surely be left to deliver the final message to the public in what experience taught 
him was the most effective way. 

Mr. Purvis had, of course, referred to the very latest phases of Modernistic Art, 
in which the artist was trying to use symbols and patterns rather than the more 
familiar " representational" methods. Enterprise and experiment must be en- 
couraged in advertising, but personally he did feel that agents and advertisers were 
losing their beads somewhat in their violent striving for ** Novelty at any Cost." 
They were talking to the public in a language which the vast majority of the public 
could not understand. M2tny young artists were flying to the wildest experiments 
in modemism^because it enabled them to dodge difficult drawing. It could not 
be done. Eccentricity in personal sal^manship was not yet popular. Freaks 
and contortionists were not yet engaged by level beaded business men, so as to 



Hay to, 19*9 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 66i 


arrest attention and secure sades for their goods. Therefore, he could not feel that 
the violent rejection of all traditional methods in pictorial salesmanship was 
justified. 

Mr. Purvis's final remarks had struck right home to him—the great importance 
of business men knowing something about Art, as well as artists knowing as much 
as possible about business. Mr. Purvis had made an appeal for closer co-operation 
between Art and Commerce. That was a matter of tremendous importance. He 
had himself written 150,000 words on the subject a couple of years ago, trying to 
give the most convincing evidence he could as to the value of Art in advertising, 
and, fired by the meeting's obvious interest in Mr. Purvis's talk, he was going home 
to write some more. 

Mr. S. C. Rowles thought it would be interesting to hear the views of the general 
public, as against the views of the artist himself, with regard to the relative attract¬ 
iveness of posters. For instance, Mr. Purvis had exhibited on the wall two posters, 
to one of which he gave a distinct preference, but the other of which he (Mr. Rowles) 
ventured to say would appeal most to those presons whom it was meant to attract. 
A great deal had been said that night about the art side and the decoration side, 
the appeal of distance and of colour and so on, but it was an interesting fact that 
at the recent exhibition at Olympia the posters which had obtained the most 
votes had been the naturalistic posters. 

Mr. J. Ashbourne remarked that his own opinion of the Olympia Exhibition 
of posters was that the modernist poster had not been so well represented as had 
the naturalistic poster. Therefore he did not think that the ballot had been a fair 
test as to which of the two methods of poster advertising was the more effective. 

The lecturer had referred to an ideal school of art. Personally he would like to 
see a school for avertisers, where advertisers could be taught to know some of 
the limitations and difficulties of the artist. He quoted the- example of a Director 
of a company who had refused to accept the design ol a show card containing a 
cerise, on the ground that he could never tolerate that colour, would not have 
any cerise-coloured flowers in his garden, and would not allow his wife to wear 
that colour. 

He agreed with Mr. Purvis that an art school on the lines which he, Mr. Purvis, 
had suggested, would do a tremendous amount of good. Personally he had had 
experience of the ordinary art schools and of a professional artist's school, and he 
had learnt more at the latter in three months than he had learnt at the former 
in three years. 

He thought far better advertisements would appear, and far more good designs 
would be sold, if it were not for the fact that many firms of printers sent round 
designs to their customers for which, apparently on the face of it, they did not 
charge. He knew a great many advertising men who would not buy a design from 
a recognised commercial artist because they foolishly thought that they were 
getting a design through their printers for nothing. 

The Lecturer, in reference to Mr. Ashbourne's remarks, said he had had a 
good deal of experience of poster ballots, but he had never yet found that the 
winning poster had any degree of artistic quality at all, mainly because the people 
who competed started out by saying, " Whicli do I think is going to be first ? " 
instead of 8a3ring, " Which do I myself like best ? " Most people had no conception 
whatever of what a poster was designed for, what was its idea, or anything else 
about it. They forgot it was a telegram and not a dissertation. People did not 
stand about the pavement in front of a hoarding and start reading a novel; it 
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was the poster that got over in the shortest space of time, and which carried 
its message from the eye to the brain, and remained there, whidi counted. 

To establish a school for advertisers would be difficult, as the people who most 
needed such a school would be those who were most against it, as they would think 
that, being the persons who paid the piper, they were entitled to call the tune, 
and would refuse to give their time to learning what the tune was about, or how 
it was played. 

As to printers' free designs, any artist in the commercial art world would give a 
very lurid opinion on that I 

Mr. F. W. Burrows said there were many people who found it fashionable 
after they had raised themselves to a degree of eminence which permitted of a 
certain loftiness of air, to turn round and abase the schools from which they had 
come. He could assure those present that the art schools of this country were 
whole-heartedly with artists in trying to get business men interested in the matters 
concerned. It was difficult, however, to get business people to take the advice 
of artists ; it was too commonly thought that artists were merely idealists. 

Mr. Purvis was wrong in believing that commercial art was an unwanted thing 
m art schools, but if people who could not draw at all went to an art school and 
wanted to be made commercial artists in six months, the school would probably 
discourage them. He thought Mr. Bradshaw, for instance, ass imed that the people 
who went to him had some knowledge of draughtsmanship anyhow. There were 
art schools which were really trying* to deal with this problem, but no school 
would be found which would give such a complete equipment to a man as to make 
him an artist such as, say, Mr. Purvis. It would be asking rather too much of the 
art schools to expect them to do that. A person had to go into the workshop, 
and to mix with printers, foremen, and everyone else concerned, in order to get 
to know what they were thinking about. It was not quite fair to suggest that 
everything was wrong in the art schools. v. 

Referring to posters, a good poster was something of an aesthetic earthquake. 
It had to make people look at it whether they wanted to or not. One had only to 
look at the pictures which decorated the walls of the Royal Society of Arts to see 
what he meant. Those mural decorations might be excellent works of art. but 
they would have no value as posters. 

One man who had done a good deal to raise the poster art of England and who 
had not been referred to by the lecturer, was Mr. Frank Pick. 

The most important paragraph of the paper was probibly the last one. If 
those present had had nothing else read to them but that, they would have been 
amply repaid for the time spent there that evening. 

The Lecturer said Mr. Burrows had taken him to task for talking about 
commercial art being an unwanted thing in art schools. In that connection he 
drew Mr. Burrows's attention to what he had said in the paper upon that point. 

If anyone asked him ior advice as to which school to go to, he always suggested 
that they could not do better than go to the County Council evening classes to 
start wi^. He had started there himself, and he had nothing but praise for the 
efforts which were made there to help the student in every side of his work, but 
sometimes the master was not quite up-to-date in his methods. The difficulty 
was that there were so few teachers and so many students. The school he wanted 
to see established was one which would take on the student after he had finished 
with the orthodox art school, and give him an insight into the experience and 
policy which lay behind advertising schemes and agencies. 
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NOTICES. 

TWENTY FIRST ORDINARY MEETING. 

Wednesday, May 8th, 1929. Professor W. Rothenstein, M.A., 
Principal, Royal College of Art, in the Chair. 

A paper entitledWar and the Arts ” was read by Mr. Charles J. ffoulkes, 
O.B.E., F.S.A., Curator of the Armouries, Tower of London. The paper 
and discassion will be published in the Journal on July 19th. 


ALDRED LECTURES. 

Monday, May i jih, 1929 Likut.-Col. Sir Arnold T. Wilson, K.C.I.E., 
C S.I., C.M.G., D.S.O., in the Chair 

Sir E. Denison Ross, C.I.E,, Ph.D., Pn>fi*ssoi of Persian and Director of 
the School of Oriental Studies, University of London delivered the last ot 
hi.s course of four lectures on “ Nomadic Movements in Asia.” On the motion 
of the Chairman a vote of thanks was accorded to the lecturer for his most 
interesting course The lectures will be published in the Journal during the 
summer recess. 


INDIAN SECTION. 

Friday, May loth, 1929 Sir E Denison Ross, C.I.E., Ph.D., in the 
Chair 

The Sir George Birdwood Memorial Lecture was delivered by Captain 
P. Johnston-Saint, M.A. (Cantab), F.K.S (Kdin.), I.A. (retd.), of the 
Wellcome Historical Medical Museum, his subject lH*ing ” An Outline of the 
History of Medicint* in India ” The lecture will be published ip the Journal 
on July 26th. 
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PROCEEDINGS OF THE SOCIETY. 

FIFTEENTH ORDINARY MEETING. 

Wednesday. March 13TH, 1929. 

Dk. William Henry Eccles D.Sc., F.R.S., in the Chair. 

Thk Chairman, in introducing the lecturer, said that if the Royal Society of 
Arts had arranged a meeting on loud speakers, say, fifteen years ago. the small 
audience that would have been attracted would have come mainly from those 
interested professionally in telephone engineering. On the present occasion there 
was a very big audience, which illustrated the fact that nowadays the general 
public knew the term "loud speaker" very much better than they had done 
fifteen years ago : in fact, it had now l>ecome a household phrase. 

He ventured to think that the loud speaker was really only beginning its triumphs, 
and that as the years went on it would become a more and more familiar feature, 
rivalling, perhaps, in the long run the printing press itsell. 

He hii<\ heard many uncomplimentary remarks about loud speakers. To begin 
with, the very name excited prejudice. It suggested that it couhl never be " sweet 
and low." He imagined, however, that everyone present was a louil speaker lover, 
otherwise* they would not have come. Therefore he hoped tlie lecturer would be 
kind to their favourite instrument and tell them all the pleasant things he could 
about it. As a matter of fact, the lecturer had studied very deeply not only the 
gtKKl habits, but also the vices of the instrument. Thereforeit could not be expected 
that nothing at all derogattiry would be heard about it. He hoped, however, that 
the audience after listening to the lecture would still be able to go away saving, 
*' In spite of all thy faults 1 love thee still," or not still. 

The following paper was then read: - - 

LOUD SPEAKERS AND THEIR DEVELOPMENT. 

By R. P. G. Denman, M.A., A.M.I.E.K., 
of the Science Museum, South Kensington. 

More than six years have elapsed since the inauguration of Broadcasting 
set up a world-wide demand for a powerful electrical instrument which should 
be capable of imitating at a moment’s notice the human voice, a violin, a 
tinkle, a crash, a piano, a drum, or a complete orchestra. Scientifically this 
demand was noted at the time as a request for " a multi-frequency single- 
phase motor coupled to an air-pump, operating on current of frequencies 
varying from about 50 to 10,000 cycles per second, and voltages varying in 
somewhat the same ratio."* It is the purport of this paper to take stock of 
the situation as it stands to-day ; to put into general circulation a few of the 
opinions and idsis that have been freely communicated by workers in various 

* Vol. tii, p. 811. The statement was probably intended to apply to 

the “ Equal Auabihty ” system of transmission then in fashion. 
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laboratories, and to suggest by demonstration and aigument the extent to 
which some of these hopes have been fulfilled and others may still be justifiably 
entertamed. 

Because of its agreeable associations, the art of Sound Reproduction, like 
that of Photography, will be acknowledged to possess a twofold appeal. There 
are interesting theories about the latent image, or the behaviour of transients ; 
there are valuable metrical experiments for those who have the necessary 
apparatus?, but above all there are always some results to be observed, even 
though they cannot always bo admired. We are, for the most part, however, 
fortunate in the possession of eyes and ears which arc willing parties to a 
considerable amount of deception, so long as this is not exposed too ruthlessly 
or too often. It may be that we have just discovered that our camera is 
oblivious to the existence of red ;uid yellow, or that our 1923 pattern louil 
speaker is dumb from middle C downwards, yet we can still obtain some 
pleasure from either, until the superior merits of panchromatic film (or of tht‘ 
moving coil loud speaker) stand out too forcibly for us to ignore them any 
longer. We accustom our eyes to false colours and our ears to false tones. 
Knowing them to be false we accept the picture they give us as a sort of 
convention, and we aie often sceptical at first about accepting a fresh con¬ 
vention, even though it approach more nearly the ideal. But however faulty 
its judgments, and however often it may be induced to reconsider them by 
logical demonstrations of error, the ear remains the deciding factor in the 
final verdict on any loud speaker. And since human ears and musical preferences 
differ greatly, there is generally some residue for discussion left over after thi^ 
simplest test. It is not as if we could assemble the requirements for a perfect 
loud speaker in precise order of importance and then attend to them in that 
order. For example, assuming that many imperfecoons are at present 
inevitable, some people would say that resonances must be kept down at all 
costs ; others, that the chief thing to aim at is a wide range of frequency 
response, on the ground that resonances must abound in any room where 
music is played and that a few more small ones do not matter. It will, there 
fore, be convenient at this stage to gather together a numlier of more or le.ss 
familiar facts which will be admitted to Ix^ar closely on the subject of sound 
reproduction. 

Sound is a form of energy, produced by the vibrations of bodies and propa¬ 
gated as waves in an elastic medium, such as the air. Speech and music are 
organised, artificial sounds. A pure tone is essentially a single sinoidal vibra¬ 
tion. Its pitch is determined by the frequency; the intensity of the sound, 
as measured by some uniformly sensitive apparatus, by the air pressure that 
it creates A complex tone is a fundamental tone with the addition of one 
or more overtones, again sinoidal in form. Overtones may or may not hav<‘ 
frequencies which are exact multiples of the fundamental. Those which do 
so are called harmonics. 
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TransietUs are disturbances associated with changes in the amplitude of a 
complex tone, e.g., the beginning or the end, or else occurring as independent 
pulses of sound. There is much evidence* that the relative phases of the 
fundamental and the overtones in a sustained, complex tone are of no practical 
importance to the ear in judging its character. With regard to transients, any 
sound whatever could theoretically be simulated to any desired degree of 
perfection by the process of correctly adding together a suihdent number of 
pure tones, but the question whether phase is here important appears not 
yet to have been finally disposed of, though it seems highly probable. 
Mr. L. C. Pocock, who has made a preliminary study of the rather formidable 
mathematics of the problem in its relation to telephony, finds that a good 
steady-state response characteristic implies also that the response to transients 
is go^.* He argues that an ideal frequency-response characteristic, linear 
from zero to infinity, would necessarily mean that there was no change of 
phase angle with frequency. And so the evident possibility, that the ear cannot 
obtain a true impression of a transient disturbance unless the original phases 
are preserved intact, need not be held to introduce any element of doubt as 
to the ability of such a system to respond perfectly to all sounds, for the 
phases would remain undistorted in any case. But since the frequency- 
response curves of ph]7sically realisable systems do not extend over an infinite 
range, there remains the question whether such curves (plus curves of amplitude) 
arc competent to define uniquely the quality of reproduction obtainable from 
the system which they represent; and if the answer be yes, then whether the 
attainment of a perfectly flat characteristic would be accompanied automati¬ 
cally by freedom from phase distortion. In other words, if we take care of 
the frequencies, will the phases take care of themselves ? Or conversely, is 
the introduction of phase-correcting networks a key to the obtaining of 
better frequency-response curves? Mr. E. K. Sandeman is of the opinion 
that phase distortion can occur in a system which has been rendered free from 
resonance. He has also put forward the interesting suggestion that the proper 
reproduction of transients requires that the system shall be responsive to all 
frequencies down to zero, and he is actually prepared to provide a method 
of radiating this latter ** frequency " as a continuous air pressure, by moving 
the end wall or curtain of a room ! 

While applauding the boldness and resource of this last proposal it is 
important not to lose sight of Mr. Sandeman's real point, whi^ is that the 
analysis of the Fourier integral corresponding to any transient pulse may 

*See, for instauce, Lloyd and Agnew, Ktfects of harmonics upon acoustic quality," 
BttiUHn of ik$ Buroau of Standards, Vol. VI, p 225, wherein Helmholtz's famous contention 
cuceivas further experiincuital support. Phase distoilion in long transmission lines due to 
different velocities of propagation for the different frequencies is, of course, another 
matter. 

• L.C. Pocock. " Faithful Reproduction m Radio Telephony," I.EM Journal, Vol. 62, 
p. 804. 



May 17. iga9 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 671 


involve component vibrations whose periodic time is longer than that of the 
snstained tone with which it may happen to be associated, and that,in any 
case they will contain one vibration of the same duration as the pulse itself 
This being so, it is clear that we should revise our ideas concerning the lower 
range of frequencies to which loud speakers should, if possible, be made to 
respond. These have hitherto been commonly regarded as being governed 
whdly by the following kind of considerations. The range of frequencies 
occurring in speech extends from about 60 to above 6,000, or over about seven 
octaves out of a total of ten comprising the entire audible range. The range 
of fundamental frequencief produced by sustained tones in music extends 
from 16 to 8,000 in organs, but this latter frequency, though it is produced by 
the fundamental tone of one pipe, is only used to reinforce the upper partials 
of other pipes. Excluding the organ, the range is from about 30 (pianoforte 
double bassoon, bass tuba) to nearly 4,oc«o (piccolo, violin). Riding on top 
of these fundamental tones are their overtones, giving the characteristic 
quality or timbre of the sound. These vary in intensity—^for example, from 
99,7 per cent, for the second harmonic of a fundamental piano note of frequency 
512, to 1.5 per cent, for the eighth harmonic of a violin note. Above 5,000 
there is a rapid dwindling of intensity in the partials of sustained musical 
tones, but it would be mistaken to infer from this that their psychological 
importance is proportionately reduced. For many persons, the squeak of a 
slate pencil or the note of a mosquito, however faintly heard, are capable of 
producing a strong emotional effect. After centuries of development, 
extremely high frequencies are produced by some musical instruments, and 
whether or not these instruments would be better without some of them, it 
may fairly be presumed that reproduction will be considered more or less 
imperfect when they are absent. The purpose of a loud speaker is presumably 
to reproduce sound, not to effect improvements, and to decry (on insufficient 
evidence) the aesthetic value of frequencies which cannot yet be reproduced 
is surely to make a virtue of necessity. 

It has been customary to state the “ ideal ” upper frequency limit as 
10,000, but it seems that even this is too low to secure absolute perfection. 

I have already stated that organ pipes having a fundamental frequency of 
8,000 are regularly made. I have lately been informed by a well-known firm 
of organ builders that it is possible for them to distinguish differences in the 
tonal quality of two different kinds of these pipes. Assuming that this 
difference is due to the amoimt of second harmonic present, the ideal 
limit cannot safely be put below 16,000. 

Arising out of a suggestion made by the author, the British Broadcasting 
Corporation recently carried out an experiment to determine the minimum 
percentage of second harmonic which it is necessary to superpose on a pure 
tone for the effect to become noticeable on an ordinary loud speaker. Foi 
this purpose an electrical generator of pure tones was employed, and it was 
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arranged that the output from this and from an associated frequency-doubler 
could be fed in measured quantities to the loud speaker. The results of the 
experiment are given in the following table, the first column showing the 
fr^uency of the pure tone and the second the percentage of second harmonic 
required to produce a noticeable change in the quality of the note emitted 
by the loud speaker 

Percentage of second harmonic 
required for audibility. 

3 

4*3 


Frequency ot 
Fundamental 
900 
2,000 
3,000 
4,000 
5,000 
6,000 

7,(XX) 

It may thus l)o taken as settled that if 50 per 


5-3 

16.7 

49 

72.7 
140 

cent, of second harmonic is 


}>resent in a complex tone of 5,(xx> cycles it will affect the ear, even after 
]>assing through a present-day loud speaker ; while the statement concerning 
organ-pipes shows that there are true harmonic effects (to say nothing of 
valuable transient components) occurring at frequencies of 10,000 and higher. 

As regards practical possibilities, it is well known that neither in gramophone 
recording (for mechanical rea.sons) nor in broadcast reception (because of 
( ongested channels) does there exist at prestmt any widespread or satisfactory 
source of supply for loud speakers containing frequency components much 
alx)ve 5,o<X).* I his used to be regarded as sufficient to secure reproduction 
of very high quality, but as it lias been definitely ascertained that the suppres¬ 
sion of fn*quencies above 7 ,(kx) brings about a noticeable degradation of 
quality in some present-day loud speakers (none of which, however, have 
g(KKi efficiency in this region) it seems evident that it would be better to reserve 
the expression “ high quality ” for the proper repnxluction of all frequencies 
up to about 8,o(X) 

C ertain jxxruliarities of the ear remain to be noted. Some of these conspire 
to make us “ hear ” .sounds that are not physically present and to miss others 
that are. Experiments by A. M Mayer* in 1876 drew attention to the fact 
that the aural sensation of even intense high tones ma\* be obliterated or 
‘ masked” by the presence of lower tones Hence, higher harmonics, if they 
do not attain a certain minimal intensitj', might just as well be absent 
altogether, and the exjxTiment previously cited is clearly to be regarded as 


^ Thii in only i)<»H.sible* at present with an insensitive receiver situated close to a good 
bioadCifHng Rtation Hut the limitation may he ^emo^ed long before loud sf>eakers 
liHve in^proveil Mulhcieiitlv to reap the lienelit. 

PkiL Mag If, 500,187(1, See also R L. Wegel and C K Lane. hleiMtcU 
Vol Ill, p. 43. The auditor^' masking of one pure tone b> another 
aii4 probable relation to the dynamics of the inner ear " 
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one more proof of this. It has been found, on the other hand, that when the 
fundamental (and even several of the harmonics) are removed from a complex 
tone by filtering, the ear continues to apprehend the pitch of the sound as that 
of the missing fundamental, though its quality does not remain unimpaired. 
This single fact has allowed millions of horn-type gramophones and loud 
speakers to come into being, which must otherwise have been found totalh 
useless for the reproduction of music. 



iMg. I shows the auditory sensitivity of the average human ear.* The lowei 
curve represents the minimum sound pressure audible at different frequencies. 
The upper curve shows the extreme values of loudness at which the ear begins 
to experience the sen.sation of feeling rather than of hearing. The two cuiv< s 
enclose the area of audition. At the upper and lower limits ol audition it takes 
about a hundred million times as much energy to enable om* to hear as it does 
in the middle region, but the energy required is never very great, and tlie 
calculation is sometimes quoted that il a million people talked incessantly foi 
an hour and a half they wouhl only give out enough energy to make one 
cup of tea. 

According to a generahsation variously styled Weber’s Law,” ” Fechner 's 
Law,” or the ” psycho-physical law,” the increase of stimulus neces.sar\ to 
produce an increase of sensation in any sense is not a fixed quantity, but 
depends upon the projrortion which the increase bears to lh«* immediately 
preceding stimulus. It is expressed by Fechner in the form : --The sensation 
increases as the logarithm of the stimulus. The law is approximately true in 
the case of sight, hearing, pressure and the mu.scuJar sen.se, but most exactly 
in the case of sounds of medium frequency. It foUows, that just as there are 
sounds too weak to be heard, so there are changes in the volume of an audibh^ 
sound too small to be perceived, and these changes are greater, the greater tin* 
initial loudness. This is considered by the majority of workers to justify the 

• R- L. Jones, “ The Nature of Language,” EUdrical Communication, July, 1923, j>. 38. 
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plotting of toquency-responie curves on a logarithmic basis. While agreeing 
that this is probably the best convention to adopt, it is due to those who 
oppose it to point out that Fechner's law cannot be taken as having any 
direct application to two sounds of different pitch. A logarithmic scale does 
however, have the desirable effect of making a good ** loud speaker look 
good, so that the harsh, uncompromising and no less arbitrary linear scale is 
best kept for those who arc definitely on the look-out for troubles. Accordingly, 
it is becoming customary to chronicle the results of a loud speaker test in the 
form of a graph in which the abscissae are sustained musical tones, or (which is 
the same thing), frequencies plotted logarithmically, while the ordinates 
representing the energy of the sound at some chosen point are also plotted 
logarithmically, and often in terms of Decibels, or Transmission Units. ” 
Two values of sound energy, P, and Pt, are said to differ by N Transmission 
If nits where 


N = 10 login — 

*1 

Although t T.U. represents about the minimum audible change in the 
energy of a pure tone, a sudden difference of 3 T.U. in the power radiated 
by a loud speaker when reproducing speech or music would not be more than 
just audible. This represents a change of one hundred per cent., as shown 
in the following table 

Number of Approximate Power 

T.U. Ratio. (Gains) 


1 

2 


1.25 

1.6 


3 

4 

5 

6 

7 

8 

9 


2 

2.5 

3-2 

4 

5 

6 
8 


10 

20 

30 


10 

100 

1000 


Besides responding uniformly at all frequencies, good loud speakers must 
be free from amplitude distortion ; that is to say, that the energy they radiate 
should be strictly proportional to, and of the same frequency as the energy 
with which they are supplied. One would naturally expect to find that the 
energy from a horn or diaphragm would not be radiated evenly in all directions, 
' and it is well known that actual frequency-response curves taken in different 
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positions round a loud speaker exhibit wide variations. Nor is this all. The 
sound pressure due to a diaphragm loud speaker (to take one example) does 
not obey the inverse-square law at distances greater than D*f feet, where D 

4 ^ 

is the diameter of the diaphragm and f the frequency.’ The position of the 
microphone used for taking the curves must be chosen with due regard to 
this and to the inevitable formation of standing waves. (This may make it 
desirable to swing the microphone.) T^iese, and many other variable quantities 
which are known to enter into the highly complicated mathematical equation that 
finds expression in the frequency-response curve, have recently been most 
ably dealt with by L. G. Bostwick in an article entitled “ Acoustic Considera¬ 
tions involved in Steady State Loud Speaker Measurements.”* It is to be 
feared that they are such as to render all but nugatory the publication of 
frequency-response curves without 3 detailed account of the manner in which 
they were taken. This Is obviously impossible in the present paper, where a 
number of such curves have been assembled from many different sources, and 
it would therefore be imprudent to compare any two of them, except in the 
most general way as regards approximate frequency range, etc. And I would 
add that only those who have plotted such curves can realise quite how much 
difference is created by a friendly (or malicious) choice of scales. 

Returning after this digression, it has been noticed that, in taking response 
curves of gramophones, exceptionally good results are sometimes obtained, 
indicating that the quality of certain reproductions should be approaching 
perfection. In every case, however, the trained car has rebelled at such a 
suggestion and has refused to be taken in under really rigorous test conditions 
A possible clue to this mystery has recently been found in the Research 
Laboratories of the Gramophone Company. By taking particular care in 
their measurements they have disclosed the existence in these response curves 
of a fine, peaky structure, which with normal methods of measurement has 
been concealed by the presence of stationary waves and by the sluggishness 
of the apparatus used. Since these peaks are too small to have any noticeable 
effect upon the reproduction of steady tones, one is rather driven to conclude 
that their action is to degrade the reproduction of transients by unequal 
treatment of the different components. 

It would be outside the scope of the present paper, and of its author’s 
mathematics, to take the discussion of transients far beyond this point. But 
the subject does not appear to have received sufficient attention and it is 
hoped that further theoretical and ex{)erimental investigations may be stimu 

’ Backhaus and Trendelenburg, ** The Directional Effect 0/ Piston Diaphragms," 
Zeitshrift f. Techn. Physih., Vol. 7, pp. 630-635, 1926. 

• B0U System Technical Jonmal, January, 1929, p. 135. 
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lated by these remarks and especially also by the work of Kiipfmiiller* in 
the theory of transient phenomena as applied to voice-frequency telegraphs. 
In the meantime, it is evident that there are insufficient data to enable anyone 
to specify the tolerances that can be allowed to exist in the performance of 
a “ perfect " loud speaker. All that can be said is that something short of 
an exact reproduction of the original binaural sound effects would probably 
be accepted by the ears, and, in the absence of any knowledge of deception, 
by the brain. But we know this already, for most people have been taken in 
(mce or twice by an unusually good piece of loud speaker reproduction, while 
1 have even heard of a man offering one a cigarette. So that it becomes 
necessary to have recourse to methods of trial and error, and the history of 
loud speaker development begins in this way. But whereas the ear was at 
first the only judge, sound measurement and electro-acoustic theory have 
now reached a stage when more reliance can usually be put upon their indication 
than upon aural results. 

Among early loud speaking devices, Edison’s “ Electromotograph " is usually 
mentioned. In this, a mica diaphragm is linked with a metal friction disc, 
bearing on the surface of a chalk cylinder which is kept moistened with 
potassium wxlide or caustic potash. The telephonic currents pass from the 
disc to the cylinder and give rise to an increase or decrease in the force of 
friction between them, by virtue of the electrol5^ic action. The cylinder is 
rotated by hand and the resulting force is transmitted to the diaphragm. It 
is said that the device was capable of giving out speech at great intensity, 
but although in e.xperiments with it at the Science Museum we have succeeded 
lit obtaining imKlerately loud results and a small percentage of intelligibility, 
I do not think that it could have been very successful in daily operation. It 
is mentioned here on account of its 50-year old connection with the first 
telephones, and als<j because it made use of a principle which has been employed 
several times since then- the idea of a friction-relay, in which small mechanical 
forces control considerabU* local power. The same principle was adopted in 
the Johnson-Rabek electrostatic loud speaker, an example of which, constructed 
l»v Mr. A. A. Campbell-Swinton, F.R.S., i^ also in the Museum. The last loud 
si>eaker of this class to be made was the “ Frenophone,” designed in 1023, by 
Mr. S. G. Brown, F.K.S 

Mpre succcvssful than the friction relay is a device which I may call the 
” sluice-gate ’ system, to distinguish it from the “ paddle ” or air-pump 
principle utilised in the vast majority of loud speakers. Examples of this 
are Sir Charles Parsons’ Auxetophone and Mr. Gaydon’s Stentorphone, in 
lH>th of which a stream of air issues from a high-pressure source through a 
valve controlled by the vibrations. Both these devices were originally made 

• K. KUpfminter, " The Building-up l^cx:es»be)> in Wave Filters.” Elektriseke Nachrtchten- 
hekmk, 1924. Vol. i, p. See also W ('niickshank. “ N'ovcc-Frequency Telegraphs,” 
I.EM, Journal, 1929 
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as gramophones* and both gave very good results. Some small difficulty 
appears to have been experienced from the hissing sound of the escaping air* 
but it has been suggested that this problem could probably be solved in the 
light of more recent knowledge, by careful matching of the acoustic impedances 
and perhaps by introducing a low-pass acoustic filter into the system. If 
this were done it is possible that a very good loud speaker for public address 
work could be made. 

Edison'^ need to avoid the Bell telephone patents in 1878 led him to design 
the chalk-cylinder receiver which I have described* and when it was found 
that this would speak loudly, the point was naturally emphasised. But the 
literature of the years which followed contains very little mention of loud¬ 
speaking telephones* for which there was naturally no very great demand. 
Such instruments as were made usually tcM)k the form of a Bell telephone 
receiver of rather larger dimensions than usual, having in particular a big 
diaphragm. A typical use foi them was found during the War, in portable 
field telephone exchanges for making audible the morse buzzer call of some 
distant subscriber It is not widely known that a telephone receiver much 
older than Bell’s is in existence. This is the “ Telephon " of Philip Reis, 
made in 1863. His transmitter was very imperfect, but his receiver, which 
was extremely simple, was less so. It depends upon the effect known as 
magnetostriction, and consists merely of a steel knitting needle, mounted on 
a wooden box and wound with insulated wire. Tlu‘ needle lengthens and 
contracts with the magnetising current and communicatees its vibrations to 
the box Quite recently ("r W. Pierce has found that the effect persists even 
at radi(^ frequencies, so tliat short metal rods can be usimI to replace cjuaitz 
oscillators,* ® while Dr A P. Harrison,of H.M.S. “ Vernon, ” has constructed a 
loud speaker on this principle. It is at once the oldest f id jXThaps the most 
novel of thos(' that 1 shall show' this evening 

Returning to the Hell telephones, it is, 1 suppost', probable that tlie addition 
of some sort of horn would follow' without conscious invtmtion, but it wms, 
ru'vertheless, a very iinp<>rtant step forward. Th(‘ pronouticed nsonanci* of 
the diaphragm of a Bell telephone, when tensioned against the pull of its 
jx*rmanent magnet (without which all tones, if audible, would be heard an 
octave higher) are partially damj-Kni when the receiver is held to the ear 
Ihit if a Bell movement is used as a loud speaker this resonance is \'cry lightly 
damped and the re.sult is a weak and uneven transfer of energy to the air. Hv 
the addition of a projrerly proportioned sound chamlx r and horn the diaphragm 
is damped in an efficient manner, since the added load is realisable as sound 
energy. This stage of development a B <*11 telephone movement w'ith a short 
liorn of conical or flared shape (which had already been reached by tlie gramo¬ 
phone in 1912)—was naturally attained very Vapidly in the case of the loud 
spt'aker when a real demand was created by the inauguration of Broadcasting* 
Proc American Institute of Radio Engineers, Jan 
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and many such instruments were made. Many, indeed are still used, and it is 
the mournful truth that they are often a desperate remedy for a desperate 
disease. A typical frequency-response ciarve for a loud speaker of this type 
is shown in Fig. 2, from which it will be seen that the range of useful reproduc¬ 
tion is from about 200 to 3,000 cycles per second, with many severe resonance 
peaks. For reasons of indifference, ignorance or financial stringency, as the 
case may l>e, there are at the present time thousands of obsolete wireless 
receiving sets so bad that almost any loud speaker is better for them than 
one which tells the horrid truth By multiplying the resonances, and by 
partly ignoring the fictitious harmonics spued out by these shocking sets, the 



loud speaker of yesterday does actually perform the melancholy service of 
postponing its own funeral and that of its outworn associate. 

It came as a surprise to most people when theory and experiment confirmed 
the fact that these loud speakers, in common with the gramophones of the 
period, were constitutionally incapable of radiating sound at any frequency 
below about that of middle C (256), a result which the actual experience of 
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listening made it difficult to credit, until attention was drawn to the friendly 
assistance given by the ear in reconstructing a mutilated complex tone when 
presented with a sufficient number of the pieces. This was hailed optimistically 
by some as a dispensation from further efforts towards extending the bass 
response of loud speakers. Others felt that something was wrong, but could 
not prove conclusively that the quality of the bass thus introduced by aural 
irregularities was actually different to that of bass notes which were really 
“ there Even now there are differences of opinion concerning the lower 
range of frequencies which it is necessary to cover in order to obtain perfection 
of reproduction of steady tones. 

Some time ago the Bell Telephone Laboratories prepared a series of gramo¬ 
phone records showing the effects produced by drastic suppression of the low 
and high frequencies in speech and music, and by the courtesy of the 
Gramophone Company, I am able to reproduce them this evening. Listening 
to these records one is irresistibly reminded of the early phonographs and 
pre-war gramophones, and it must be admitted that some of the examples of 
high-tones loss are getting uncomfortably near home—even now. 

To-day it is well known that in order to obtain good bass reproduction from 
loud speakers with small diaphragms, horns of great length are necessary 
The advantages of a logarithmic horn, in which the cross-sectional area is an 
exponential function of the distance measured along the axis, w Te noted by 
A G. Webster many years before Broadcasting commenced. Such horns were 
studied m detail by Hanna and Slepian, and by P. B. Flanders, and were 
immediately utilised for loud speakers and gramophones, to tnc great advantage 
of both. Although the length of a logarithmic horn is not a fundamental 
c(jnstant in the design, it is nevertheless tnic that the longer the horn is made 
the lower will be the range which a given instrument either gramophone 01 
loud s^x'aker, will cover, and in practice skilful folding is necessary in order to 
confine the horn within the limits of even a large drawing-room cabinet. Even 
then the lowest note that can be satisfactorily reproduced is one having a 
frequency of about 90, which still leaves something to be desired, as many 
people can testify. A loud speaker of unusual interest will later be demonstrated 
in conjunction with a 15 ft. exponential horn. 

Up to the pre.sent, no diaphragms or driving units have been mentiontxl 
other than the original Bell telephone It was piinted out that the fundamental 
drawback of this arrangement is the fact that tlie diaphragm is initially 
stressed by the attraction of the permanent magn(‘t, and that it must be 
tensioned against this force, with the result that re.sonances occur in conjunc¬ 
tion with the ma.ss of the diaphragm. The resonances could be partially 
suppressed by mechanical damping, but only at the expimse of efficiency, 
which in any case is very low and of the order of o i per cent., rising to about 
10 per cent, for the undamped resonance. 

By the avoidance of a rigid damping round the edge of the diaphragm it 
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i.H possible to drive it as a piston or plunger, and in place of many resonant 
frequencies there is then only <jne, due to the mass and stiffness of the diaphragm 
and its suspension. This type of diaphragm is best driven by other means 
and will be referred to later. 

It will be evident that greater freedom of choice in the size and material 
of the diaphragm would result if it were not also called upon to discharge the 
functions of an armature, and equally, that improvements in the armature 
would ff)llow if its form wer(‘ not restricted to a flat circular iron disc. 

In iqio Mr. S. (i. Brown patented his w(*n-known telephone receiver, in 
which the flat diaphragm was replaced by a light aluminium cone, very flexibly 
supjK)rted round its edge, and driven from its apt*\ by a vibrating reed armature. 
When the idea of separating the functions of the diaphragm and the armature^ 
was applied to a loud s|K*ak(T, the problem of securing an adequate and even 
resjK)iise at all im|x>rtant frecjuencic's was still present. The reed and the small 
rone or diaphragm attached to it necessarily jxissessed separate natural 
frequencies . when combined there were at k‘ast two, and the designer did 
his best with these. Unfortunately he could not do justice to tlK‘ bass, for 
the reed its<*If could not be made sufficiently flexible to enable it to respond 
to low fre(|uencios without making the movement as a whole too insensitive 
for practical us(\ 

About a new form of loud spt*aker bt'gan to appear, having a large flat 
(»r cone-sha|K‘d diaphragm of paper, driven by a light rod attached to a r(‘ed 
.irmature. One c»f the earliest of these loud s|)eakcrs, the Lumi re, was 
demonstrated at the In.stitution of Electrical Engineers in November, 192 \ 
riie conditions were not very favourable and perhaps the instrument did not 
receive sufficient credit at the time. It was the first loud speaker to give an 
impression of bass response, and though this bass was undoubtedly largely 
.spurious ami unnatural, it was, 1 think, the l>evSt instrument of its j)eriod. 

The next event of im|K)rtance was the introduction of the Western Electric 
('ompany’s cone kiud sjx^aker. This was capable of reproducing much lower 
tones than a honi tyjie instrument of normal size, and its resonances in the 
middle and upper frequency regions were less marked, but the (juality of tht‘ 
amplification obtainable with the average broadcast receiver was still so 
deplorably bad that the horn type was often preferred. The main features 
of*the Western Electric Comj)any’s instrument were patented in 1925. The 
radiating system is arranged in the form of two cones joined at their bases. 
One of the cones is truncated, leaving a large aperture at the back of the 
instrument. The sole support is by clamping round the edge of this aperture, 
so that the outer edge of the diaphragm is not fixed. The frustrum portion 
acts partly as a vibrator and partly as a baffle, preventing neutralisation of 
air pressure between back and front. The actuating mechanism was based 
on the Baldwili tdephonc movement and consisted of a magnetically balanced 
reed, pivoted between the extensions of a large permanent magnet, and 
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surrounded by a smalJ coil through which the current passed. The movement 
was mounted inside the hollow space of the diapJiragm, aiicl a long rod ccmTuvted 
it to the a|)ex of the front cone A frequcncy-respon.se rurv(‘ of this loud 
spxjaker is shown in Fig. 3. I'his was the first instrument in which any conscious 
attempt was made to apply the new princii)l(‘ of impedanir-mnfc/iwf^ which 
was then making its way into vibrational mechanics. The principle was l)a.sed 
on Cf. A. Campbell's invention of the electric wave filter. It has revolutionised 
the gramophone and a knowledge of the principU's involved is of constant 
value in electro-acoustics. Expressed in general terms, the theory pt*rmits 
of the virtual annulment of restmance effects. Any sudden change in the 
impedance of a mechanical or electrical system prevents the frc(‘ transhr 
of energy across the junction. Some of it is reflected back,with the result that 
stationary waves are formed and resonant effects prcxiuced. By arranging the 
various parts of the system so that they form repeated similar sections of prech'ter- 
mined form it is possible to ensure that over a wide range of frequencies electrical 
or mechanical vibrations are transmitted witt small and constant attenuation. 
Every section of such a filter structure considered separately, has a pronounced 
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resonance, but when properly terminated the system as a whole has not. 
Either high-pass, low-pass or band-pass filters can be constructed, and these 
can be designed for electrical, mechanical or acoustic vibrations, while formnUe 
are available for the design of mixed structures in which energy is transformed 
from the first of these forms into the second, and from the second to the third, 
without serious reflection at any point. These principles are of such great 
importance that some time has been devoted at the Science Museum to 
the construction of slow-working filter models. One of these, a mechanical 
band-pass filter, is now to be demonstrated. ♦ This filter has been designed 
to pass vibrations of frequencies l)nng between 7 and 12. It nearly (but not 
quite) suppresses all others as the theory requires for this type. 

A proper terminating resistance is essential to a filter and is very difficult 
to obtain mechanically. In the model an approximation to this is given by 
a glass cylinder with perforated end-plates, inside which a light piston is 
driven to and fro. Acoustically, it is given also by an infinitely long tube, 
and by a finite exponential horn for all frequencies above the cut-off in the 
lower region. The model shown has been purposely designed to have also an 
upper cut-off frequency, and it may serve here to demonstrate the impossibility 
of obtaining uniform velocity response at all frequencies in a mechanical 
system operating under constant force. 

Before passing on to a consideration of other types ot loud speaker, it is 
interesting to note that a new type of reed instrument has recently appeared, 
in which the designers have attempted to compensate for the non-linear relation 
between the applied force and the resultant motion (which is inherent in most 
reed-type instruments) by turning to account the slight flexing of the reed 
armature under varying magnetic attraction. So far, no experimental results 
(other than those which anyone may obtain by listening) arc available from 
which it would l)e possible to judge the extent to which these (and other) 
claims are justified, but failure to secure this linear relation is common in 
reed-type loud speakers and is necessarily accompanied by amplitude distortion 
and the production of harmonics not originally present. Fig. 4 shows two 
response curves for this loud speaker. Curve " A " was taken in Germany ; 
Curve " B, ’ ’ taken in England, is for another instrument of the same construction 
and it is interesting to note the extent to which they agree. But it must be 
emphasised that the degree of correlation between a “ t5q>ical " frcquency- 
resiK)nsc characteristic and the truth is no greater than that which is found 
to exist between the characteristics of any two specimens taken by two equally 
trustworthy methods. 

Shortly after the introduction of the reed-driven cone came news of the 
development of the now well-known moving coU hornless loud speaker. The 
principle of this form of drive had been used as long ago as in 1894 by 

* The demonstration was loUowed by a short slow-motion cmematQgrapb him in which 
the phase-shiits in each filter section could be followed. 
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Fio. 4.—Frequency-Response Curves. Amplion "Lion" loud Speaker. 


Sir Oliver Lodge, who connected the moving coil to the diaphragm of a micTo 
phone and so caused it to actuate a second coil, connected to a further 
microphone. This in turn operated a third coil which carried a light wooden 
disc forming the loud speaker diaphragm. In thii> way he obtained a sensitive 
microphone relay for weak wireless signals transmitted by the induction 
method. Portions of the apparatus have been found and presented to th(‘ 
Science Museum by Sir Oliver Lodge and these ari‘ exhibited. 

Hie moving coil principle poss(\ssed the outstanding advjmtage that the 
movement could be made proportional to the current over a very wide range, 
while large amplitudes could be obtained at low frequencies without loss of 
sensitivity at other frequencies. It had already been applied to the construction 
of hom-type loud speakers, and was again utilised by C. W. Rice and E. W. 
Kellogg in the design of their well-known free-edge cone loud sjicaker. The 
first approximate theory of this instrument was based on the assumption 
that a cone, which is freely suspended round its edge and driven by a coil at 
the apex, will vibrate equally and in phase at all points. The cone is sur¬ 
rounded by a large baffle and therefore resembles, in theory atdeast, the case 
given by Lord Rayleigh for a flat piston-like diaphragm, situated in a large 
rigid plane surface. Rice and Kellogg, following H. Kicgger, pointed out that 
if a rigid conical diaphragm, small in comparison with the shortest wave- 



684 JOURNAL OF THE ROYAL SOCIETY OF ARTS. May 17,1^29 


length considered, were controlled in its movements by its inertia, and if it 
were driven by a constant force at all frequencies, the sound output would 
be independent of the frequency. As regards the requirement of rigidity, 
they appear to have thought that this could be maintained approximately up 
to a frequency of 2,000, but actually it is doubtful whether (with the material 
they used) the condition holds for any but the very lowest frequencies, and in 
some experiments by the British Thomson-Houston Company, who viewed 
the cone through a Rotoscope, bcll-like vibrations were seen to occur at a 
frequency of 50 cycles Again, the expression “ small in comparison with 
the shortest wave-length considered " means in practice that a 6-irch cone 
ct*ases to be “ small ” at a frequency of 300 or less. This upsets the balance 
at high frequencies, but the breaking up of the diaphragm is probably a much 
mort‘ serious matter 

However, the actual performance of this type of loud speaker was found 
to be vastly su|x*rior to that of previous instruments, and especially was this 
true of the reproduction of low tones, as would naturally be ex|)ected from 
tlie type of drive used. Here lies the chief merit of Rice and Kellogg’s work, 
that for the first time it became |K)ssible to pnnluce a loud speaker of moderate 
size which could reproduce the bass with some approach to fidelity. A large 
baffle or cabinet was certainly necessary to prevH'nt air circulation and conse- 
<|uent iK'Utralisation of the low times, but this, as well as the provision of a 
|K)werful field magnet, can generally be provided where a horn long I'nough 
to prf>duce equivalent results would be out of the question. 

Th<* moving-coil loud s]X'ak<‘r has been extensiv(‘ly studied in this country 
by Dr N W McLachlan, The B.T.H. Company, Capt H. J. Konnd, ( apt. 
A (i I). West, Mr IV K. Turner, and others too numerous to mention. 
Dr McLachlan was the first, and with his {xTinission a loud speaker designed 
by him was made and installed at the Science Museum in 1926 for use in 
conjunction with a high-quality rc'cciving set pre.sented by the B H (' It is 
lH‘lieved that the demonstrations given there daily over a period of three 
\‘(‘ars, together with the enlightened action of the leading wirekss journals 
m the publication of authoritative information, ha\(' done much to improve 
the standard of repriKluction in this country, though it is unfortunately still 
true that really good results are lieyond the means of many of those who are 
infist anxious to achieve them For domestic use a cone of six inches diameter 
is ver>' satisfactory*. Larger cones are more efi'uient, and Fig 5 shows a 
frequency-response curve for a large moving coil loud speaker. The principal 
features of all coil-driven cone characteristics are : - (i) a low resonance, due 
to the diaphragm and its suspension, which should lx* kept as loos<* as other 
circumstances will permit; (2) a fairly steady risi' in output up to a maximum 
whicA may occur at alxiut 3 ,(K)o cycles ; and (3) a rapid faUing off in the higher 
frequencies. The numerous alterations which can lx* made in the size, material 
or angle of the cone, or indeed any of the variables, only affect the character- 
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Fig. 5. 

istics in a subsidiary manner, and the general form remains the sanity It is 
therefore advantageous to introduce into the amplifying system some simple 
form of correction circuit, such as a resistance and condenser conni‘cted m 
series across the terminals of one of the anode resistances. This, if correctiv 
chosen, will have the effect of reducing the heiglit of the main resonance p^'ak 
without affecting the response at the upper and lower extremities of the 
curve. 

A common defect in the reproduction of these loud s[)cakers is a t(‘nden<'y 
to give too much prominence to the bass, which then sounds “ boomy.” I'here 
are a number of ]>ossible causes 

(1) The cabinet, or, in a less degree, the battle, may resonate. Tlie fornuT 
should be a mere skeleton frame*, covered with gau/e, otherwise this troubU^ 
is bound to be experienced. 

(2) The cone itself (in combination with its elastic supfwirt) is undoubtedly 
largely responsible. The reason is not quite obvious, however, for the rcsf)onse 
curves show that the resonance ]x*ak is much less severe than tlie main 
resonance around 3,000 cycles, whereas the ear is many thousand times less 
sensitive at the lower frequency. The radiation .resistanct* of the cone is here, 
however, extremely small, and the cone, which is cimstantly set in motion at 
this frequency by transient components, will continue to vibrate with a decay 
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R 

factor_, where R is the total resistance and M the mass, for a long time 

2M 

after the initial impulse has ceased. It is probable that the ear has become 
accustomed to associate a slow decay period with a loud original sound, and 
thus receives the impression of a more pronounced resonance than actually 
exists. 

(3) At low frequencies the amplitude of the diaphragm motion is large and 
there is a tendency for the restoring force to become non-linear with the 
amplitude. The effect of this is to produce harmonics, and these may be 
radiated with comparatively great efficiency, causing the ear to reconstruct a 
powerful subjective fundamental tone. 

Thus it sc»cms probable that the boom " in these instruments is due to a 
number of contributory causes all tending the same way. It should be pointed 
out, however, that the loud speaker is not always entirely to blame. One of 
the few defects of the well-known Reisz microphone is that it over-accentuates 
the bass, and the trouble is likely to be less noticeable where a condenser 
microphone is employed. It is understood that thase are now in service in 
certain transmissions from the London station. 

Dr. N. W. McLachlan has pointed out that when the speech coil is in motion 
a voltage is induced in it, the effect of which may be represented by a motional 
impedance in series with the static impedance of the coil. In the ideal case 
where the coil is unrc.strained, this impedance may be represented by a con¬ 
denser. The effect of the supports, however, is to change the phase of the* 
induced voltage, so that at the resonant frequency the motional impedance 
becomes a pure resistance. When the restoring force of the support increases 
rapidly with the displacement it is possible to get two or more resonant peaks 
in the displacement curve, and where the change is very sudden a region may 
be found where, for a fixed frequency, the cone can be made to vibrate with 
one of two different amplitudes, the change from one to the other being brought 
about merely by touching it. 

From what has been said it will be evident that it is scarcely possible to 
make the suspension of a coil-driven cone as free as could be desired, and also 
that it is impossible to indicate any portion of its response curve where the 
^trument behaves strictly according to Lord Rayleigh's theory. It is, indeed, 
fortunate that a ^ mall paper cone can be persuaded to put up even a passable 
imitation of the sounds we desire to hear, and it would perhaps be unreasonable 
to complain if nothing better should ever be evolved for domestic use. Most 
of the loud speakers which remain to be noticed are at present either too large 
or too expensive for this purpose. 

The Sdilcnker loud sp^er, which with associated electrical reproducing 
apparatus has been kindly lent for demonstration by the Gramophone Company, 
consists of a large disc of duralumin, stretched radially nearly to its elastic 
limit and driven eccentrically by a moving coil of some 20 ohms impedance. 
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This coil is similar to that used in the Western Electric Company’s Type 555 W 
Loud Speaker described at the end of this paper. With so large a diaphragm, 
partial vibration is bound to take place and the Gramophone Company have 
obtained some interesting sand figures, which are being shown to-night as 
lantern slides. The frequency-response characteristic is somewhat similar 
to that of the coil-driven cone, and, in addition, the acoustic output is large. 

Of special interest are those loud speakers in which the force is applied 
evenly oviir the whole of the moving surface. For some reason they appear 
to have been rather neglected in this coimtry, but their a priori merits are 
obvious. The electrostatic method is very suitable for the purpose, but as 
the sensitivity of such a speaker depends upon the polarizing voltage (and 
since the permanent “ elect ret shows no signs of leaving the laboratory 
stage at present), there is nothing in an electrostatic instrument to take the 
place of the permanent magnet in an ordinary loud speaker but a source of 
high potential. This was most ingeniously applied in one of Herr E. Reisz's 
loud speakers by transforming up, rectifying and smoothing a small proportion 
of the speech current itself. While visiting Berlin last summer the author 
had an opportunity of listening to a large Reisz electrostatic loud speaker and 
formed a high opinion of its capabilities. The special feature of this instrument 
is the diaphragm, which is of elastic material upon which is deposited a thin 
layer of metallic powder. Each particle behaves as an elementar> diaphragm 
of very high natural frequency.” 

Ilie Statophon of Vogt-Engl-Massole was an earlier electrostatic loud speaker 
which has since been developed into a powerful auditorium instrument and 
is now used by the Tri-Ergon Company. 

There are other methods of obtaining uniform vibration over a large surfac e 
The Hewlett loud speaker employs a conducting diapb’-agm placed betwecMi 
two fiat coils. The speech currents are superposed on the magnetising 
current in these coils and induce eddy currents in the diaphragm, causing it 
to vibrate uniformly in the field. The power required is stated to be considerable 
and this is also true of the “ Blatthallcr " and “ Falzlautsprccher/' electro¬ 
dynamic instruments, all of wliich, however, have the same desirable feature 
of approximately uniform vibration over their entire radiating surfaces. Fig. H, 
taken from a German publication, is a response curve of the large Blatthaller 
This instrument weighs about 5 cwt. The diaphragm, of corrugated duralumin 
sheet, is in three sections and carries a perpendicular zig-zag winding of copper 
.strip which lies in the gap of a 300-watt field magnet of similar shape. 

Not imlike this in construction is the new (and seemingly excellent) “ Riffcl- 
falter instrument; but here the " winding consists of a straight wire 
located in a long, narrow magnetic gap. This instrument, like the Blatthaller, 
is of German origin. That nation is also resjfonsible for an experimental loud 

Radio Technik und Export [HiUos), No. 43, 19-^7. P> *37 

** Hewlett, “ A New Tone Generator,’' Phys. Rev . Vol. lo, p 52, 
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WESTERN ELECTRIC 555 W LOUD SPEAKER 

EXPERIMENTAL EFFICIENCY CONNECTED TO 50 F^ TUBE 



J H. (> 

s|x;akcr of great interest, for it has no moving i)arts as these are ordinarih 
understood. This glow discharge loud speaker of Breuzinger and Dessaui'i, 
” however, requires the application of a steady potential of 10,000 volts, 
and is at present of only academic interest. 

The efficiency of all the loud s|K*akers described, as measured by the ratio 
of the acoustic output to the electrical input, is very poor. The horn type 
loud sjM’aker, however, is capable of surprising efficiency under certain condi¬ 
tions, as is shown by Fig. 6, which gives the efficiency of the Western Electric 
Company’s Type 555 W Loud Speaker, designed in America by E. C. Wente and 
A. L Thuras.'* This curve was taken with the instrument connected to a 
50-foot tul>e, and the efficiency is seen to be in the neighbourhood of 50“ o. 
which is only 3 T.U. below the theoretical maximum of 100%. This loud 
speaker is of the moving coil type, the coil consisting of a single layer of 
afuminium ribbon 0.015 inch wide and 0.002 inch thick, wound on edge and 
separated by a film of insulating material about 0.0002 inch thick. This 
t5q)e of construction has a number of advantages. It is self-supporting; 
ninety per cent, of the volume is occupied by metal, and heat is rapidly 
conducted away. The air chamber and diaphragm are shown in Fig. 7. The 
coil is attached edgeways to the diaphragm (a form of construction used some 

*• Phys. ZbU., 29, p. 264. 

B$U SysUm Ttch Journal, Jan., 1928, p 140. 
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Fio. 7.—Air chamber and diaphragm of Western 
Electric Company’s T5T)e 555 W Loud Speaker. 



years ago by Captain Round in his coil-driven horn loud speaker). The 
diaphragm, which is very flexibly supported and driven plunger-fashion, is 
dished, and a conical obstruction placed close up to it en ares that th(‘ disturb¬ 
ances reach the throat of the hom approximately in phase up to high frequencies. 

rhis loud speaker is claimed to be capable of handling about 5 watts of 
elec trical energy with an average efhciency in practice of 30*^1,. It is in 
commercial operation in this country in conjunction with the “ Movietone " 
and “ Vitaphone ' talking film svsteins, and is tci be demonstrated this evening 
with a 15-foot exponential hcjrn having a calculated low-frequency cut-oft 
at about 60 cycles.* 

Hearing in mind the remarkable improvements that hava* b(*en made during 
the six years under review, it would obviously be unwise at this stage to assume 
the mantle of proplu'cy. Science in general apjK*ars to have* reaclual a stage' 
at which, given the' necessary funds, means can Ik* provided to deal with almost 
any problem that is not fundamentally insolubk*. It may be that the absence of 

* During the subM‘<juent demonstration, attention was drawn to the unusually faithful 
reproduction by this instrument of crescendo and diminuendo effects m music. It is 
thought that the failure of many loud .speakers to .secure this result may be due to the 
use of too large an input in relation to the strength of the magnetic fiehl. 
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a true binaural effect constitutes one such limitation, but the imperfections 
of present-day materials in regard to strength, stifbiess, permeability and 
so forth arc probably more important. With the huge financial resources of 
the gramophone and motion-picture industries to foot the bill, it is probable 
that the most striking developments of the future will be made in the large 
auditorium instruments, and that the small domestic loud speaker will either 
remain in its present form or else will gradually give place to small-scale 
examples of these types. When one considers the size and cost of a pianoforte 
in relation to its average domestic usefulness, fifty pounds or so will not seem 
much to pay in the future for an instrument which, I dare say, will be more 
(apabh; than it is at present of sustaining the many r 61 es that are demanded 
of it. 


The author desires to express his very sincere thanks to the following 
organisations for their generous assistance in lending apparatus for demon¬ 
stration :—^Messrs. Standard Telephones and Cables, Ltd., the Gramophone 
Company, Ltd., the Chloride Electrical Storage Company, ITie British 
Thomson-Houston Company, Ltd., The Edison-Swan Electrical Co., Ltd., 
Ihe M.O. Valve Co., Ltd., The General Electric Co., Ltd., and the British 
Broadcasting ('orporation ; also to the following gentlemen for their valuable 
help and advice in the preparation of the paper i-'-Mr. J. R. Benson, Mr. H. L. 
Kirke, Mr. L. C. Pocock, Mr. E.. K Sandeman, Mr. A. Wliitaker, Capt. H. J. 
Round, Capt. A. G. 1 ). West, Capt. B. S. Cohen, Mr. K. G. Davey, Mr. P. K 
Turner, Mr. A. G, (iarton, Mr. R. E. H. Carpenter, Mr. A. P. Harrison 
and Mr. F. E. Godfrey. Thanks are likewise due to Col. Sir Henry Lyons. 
F.R.S.,for permission to exhibit objects from the Electrical Communication 
section of the National Science Museum. 


DISCUSSION. 

I'liK Chairman, in opening the discussion, said one point which had struck 
him was that in discussing loud speaker theory a grejit deal of attention was paid 
to the Fourier analysis of the motion of the diaphragm and of the air. It seemed 
to him that too much analysis could be* indulged in. Those interested could, if 
they liked, and perhaps they ought to, forget that the diaphragm was really an 
alternating current motor with a large range in frequencies and with a large range 
in amplitudc.s. and that it could be said to vibrate simultaneously with a great 
many frequencies, which were harmonic or not harmonic, to a fundamental. It 
to him that they could with advantage forget a good deal of that and 
concentrate attention on the essence of the matter, namely, to attempt to make 
the diaphragm of a loud speaker move in exactly the same way as the ear-drum 
(which was another diaphragm) of a listener to the original orchestra. Imagine 
an orchestra sending out very complex waves of sound and those waves falling 
on the ear-drum, the ear-drum performed a very complicated motion, and if that 
motion could Ih' reproduced exactly in the diaphragm of a loud speaker the waves 
emitted by it would have the same effect as the waves that came from the orchestra. 
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and there would be no need to descend to minute analysis. That was the way 
to look at it; it set the ideal before one and it saved thinking about the displace¬ 
ments in phase which no doubt took place if a loud speaker failed to operate exactly 
in the manner he had suggested. 

The question of phase displacement had been raised in the paper. It was closely 
associated with the binaural sensation : that was to say* it was thought that 
the difference in phase of the sounds heard by the two ears was what gave a person 
a sense of perspective and direction acoustically. In the gramophone and in the 
broadcast loud speaker one had instruments which were essentially monaural; 
they were one-ear instruments* because when the record was being made, or when 
the microphone was picking up the sound waves in the studio, it acted as one 
ear of a listener. Therefore when the reproduction took place from the gramophone 
record or from the wireless receiver in the home, what was reproduced was what 
would be heard by a one-eared man. Although a person listened to it with two 
ears, it was essentially not binaural, and therefore there was a great loss in respect 
of perspective, perception of <iiatance and direction, when one listened to any 
loud speaker. 

One point which had been rai.sed, but not elaborated and which might be 
further discussed, was that in the old-fashioned loud speaker consisting of a small 
conical trumpet the absence of practically all notes below 300, or below middle C. 
was made up by the ear supplying a fundamental. The reason for that was not 
clearly known. Taking the fundamental as 100, Ihi.s, and the harmonic 200, 
would be cut off because they were below 300. So that the first harmonic one heard 
of the collection was 300 ; the next was 400, and the next 500. 'I'hose notes st^mod 
to be able to reproduce in the mind of the listener the 100, even although it was not 
present; aifd, as the lecturer had said, that had enabled a lot of lo.ul speakers 
to be sold in olden days which probably would not have been sold had it not been 
for that dispensation of I^rovidence. 

Why did the ear .supply the deficiencies ? Some people .said it was Iwcause 
difference tones were formed. The diflenmee between the 300 and 400 was 100 
That difference tone could Ik* shown to be mathematically formed in such circum¬ 
stances in the ear bones, or in the structure of the ear, or it might be that it wa.s 
formed subjectively as a psychological phenomenon, lint there was a dillerence 
tone lietweeii 300 and 400, between 400 and 500, and IkjIwci ;i 500 ,ind Ooo alway.s 
one hundred difference ; and that was perhaps sufficient to account for the wh<il<’ 
of the phenomenon 

The lecturer had referred to anotln-r point which had caused much controversy 
in the past and on which many different ojnnions were held, and that was whcthei 
music, mellowed by a gramophone horn, was or was not better than the original 
music, which contained, if there was a bad violin, many harsh overtones. There 
were many people w'ho said that the flavour of canned .salmon was much bettei 
than the flavour of a fresh Scotch salmon. Personally he could only admit that it 
was different I Hut the same theory could Ik* applied and was applied to iht* 
subject under discussion, and he had liuard it .said seriously ou many occasions 
that the mellowing effects of the. horn was a thing to be de.sin‘d and ptTpetuated 
Until there had been available that late.st instrument from Americii, he thought 
a great many people might have swallowed that hypothesis, but lu* fancied that 
the lecturer's demonstration of the delights of true reproduction would pul an 
end to those imaginings. 

t 

Mr. C. G. Garton (British Thomson Hou.ston (k).) said that strictly speaking 
what he had to say did not come* under the heading of a contribution to the 



69a JOURNAL OF THE ROYAL SOCIETY OF ARTS. May 17, 19*9 


discussion. What he hoped to do was to demonstrate an apparatus which he had 
present by which could be obtained actual response curves of loud speakers projected 
on a screen. Everyone present must have realised, when the lecturer had been 
performing the '* squeak " experiment with various loud speakers, that it had 
been impossible to hold in the mind for any length of time what the response of 
the loud speaker had been at different frequencies. One’s memory for sound was. 
very poor, and in order to do any serious work in the way of scientific measurement 
on the subject, one had to have some form of apparatus which would produce 
the results either as a curve or as a .series of readings. This, however, was a 
laborious task, because the curves had an enormous number of peaks and valleys, 
and to follow each out was a very laborious job indeed. They had led a colleague 
an<l himself to devise an apparatus which would project the curve automatically, 
so that it merely came to turning a handle and picking out the points on the paper. 

(Mr. (iarton then proceeded to describe and demonstrate the apparatus.) 

\1 the conclusion of his demonstration Mr. Garton said he would like to refer 
I0 the question of transients, as the Chairman had made reference to phase of 
tr.insients which he had applied to binaural hearing. That had not been the 
fMiint which the lecturer was attempting to emphasise-- and it was a point which 
should not be emphasised at the present stage. Leaving aside all questions of 
binaural hearing, the jKunt was as follows : Supposing one had a sound which 
was not a musical note, but an explosive consonant like “ T ” that presumably 
(onsisted of one sinusoidal pulse of a certain high fre(|uency plus a series of associated 
higher harmonics, The point was whether the loud speaker separated out the 
fundamental pulse from the others and allowed them to be emitted from the lf>ud 
sp<‘aker at different times It was quite conceivable that the harmonics might 
be a whole cycle in front of or b<’hind the fundamental pulse, leav ing out of question 
all difference of pha.se U'tween two miTH. L<M»king at transients in that way seenie<l 
to be of extreme imjxirtance. and that was one direction in which improvements 
were to U* looked for in future loud speakers 

.Mr. H. W. Paul remarked that he had been requesttnl by the lecturer to present 
that evening for the first time a loud speaker on which he had been working lor 
the past few^ years When he had started making moving coil instruments in 1891 it 
had been fora<liHerent purpose, hut many of the difficulties which now arose in the 
lasi- ol the ino\ ing coil loud speaker ha<l arisen in the early days of moving coil 
instruments for measuring purposes. He had felt that he had known nothing about 
telephony, so he had gone to his <»ld friend and collaborator, Captain Cohen, .it 
that timi' in the Research Department of the Post Office, and the inventor of the 
methixl just demonstrated. They had decideil, after discussing the subject, that 
they w'oiikl entleavoiir to approach the ideal in regard to the moving element of 
.1 loud speaker of tlu‘ moving coil type. That had lH*en expresst'd correctly by Lord 
Tomlin as a weightless, rigid, flat disc He had present with him a loud speaker 
whicfi consisted of a disc eight inches in diameter. The weight of the disc itself 
was ten grammes. If it was sup|K>rtetl at the edges anrl loadcxi in the middle with 
.1 kilogramme, the deflection was a fraction of a millimetre. 

(Mr. Paul then proceedtHl to descrilx* the instrument in detail, and concluded 
l>\ a demonstration of its powers.) 

Capi. B. S. Cohen (G.P.O.) said he ilesired to show a response curve for the 
loud speaker which had just lieen demonstrated. That curve was plotted on the 
principles laid dowm by Mr. Bostwick in a pajier in the Hell Syslent Journal. He 



May 17,1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 693 


agreed it did soften the blow as compareti with a curve purely of pressure, but 
one point which had not been made clear with regard to the method was that 
one was \vorking to a constant base line, because the response, as tlefinetl by 
Bostwick. w'as the ratio of the acoustic power output at any point to the electnc.il 
power input as referred to a hypothetical loud speraker operated at the same point. 

(Capt. Cohen then threw the curve on to the screen and explained its signihcani v ) 

One other point he would like to refer to was with regard to perfection in repro¬ 
duction. That was one of the most interesting points which had been raised that 
evening. 11 appeared on first sight that a loud speaker which had a perfect frequem %• 
response o\er the whole audio range and freedom Irom non-linear distortion, 
might give perfect reproduction ; but he was inclined to disagree with that 
certainly with regard to orchestral reproductions. The reason for that, he thonglit, 
was indicated to a very great extent by what one might call the external non lineai 
distortion as applied to the internal non-linear distortion due to the fcKussing 

(Capt. Cohen then proceeded to expound the point by means of a slide on screen ) 

Mh (i. Cm. Bi \KK, M I.K.K., F.lnst.F , said there was one point m the papei in 
particular which he thought the man in tne ^stret^t had to thank the lectiiii'i toi 
bringing to his notice, and that was the doubtful value of frequency re.spous»‘ 
curves which, as the lecturer had shown, were so open to friendly or malicious 
choice. Personally he con.sidered that while freiiueni'y-responst* curves were oi 
enormous value and should be studiwl by engiiUHTs and scientists who were 
.st‘riously engaged in research w'ork, it w^as far better lor the man in the stieet 
.simply to list* bis t‘ar.s and be satistied with the loud speaker which plea.stnl him 
lK*st. A person would do far better to hear a number of louil spt‘akt*rs and make 
his choict* by ear, than to rely upon published curves 

The lecturtT had states:! that the first horn loud speaker was dated alxait 
but he (the speaker) remembered that a man named Johnson had a horn type ol 
Itmd speaker 111 use at Shc*phcr<rs Hush as long ago as i<)03 or 11104. It w.is, 
howt'ver, *1 very peculiar type of instrument , above its electro-magnetic poles 
it had the prongs ot a tuning fork in lieu of a diaphragm, and it was employed in 
a system ol “ secret wireless telephony.” One had to speak on one note all tin 
time, and it on<* siucewled in so doing, some kind ol more or less understandable 
reproduction could be heard irom the horn of the loud .spetikei. It might interest 
the audience to know that Johnson hail desenbed and illustrated his loud speaker 
111 a tKHik called EUcinc Flashes (published in 1904). Johnson was, he behevtsl. 
ongmally a teacher of music, and there were some remarkable passages in this 
little IxKik. In it he descnbvxl Marconi (who at that time was endeavouring to 
transmit across the .Atlantic) as ’ a young man with great ambitions ” In another 
part ol the book Johnson argutnl " that, if one plac(*d.i wet duster I)etwt*en the poles 
of an induction coil, the current would be drawn dow n to it in the form of a brush 
discharge ; therefore, how was it likely that Marconi could transmit his electru 
waves over the water ol the Atlantic Ocean ? ” 

Mr. P. Wilson thought it might be interesting if he gave* th<* earliest refereim 
to a loud speaker that had ever yet been found. Siemens in 1877 had taken <nit 
a patent. No. 46^15, for a loud speaking telephone which included a moving loil 
loud speaker of the modern type. 


The Chairm \n, in moving a hearty vote of thanks to the h*cturer, .said all present 
felt extremely grateful to the lecturer for the immense amount of labour and tiiiu- 
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which he must have expended in the preparation of his paper and the demonstration^ 
with which it had been accompanied—^which demonstrations had all been excellent 
and successful. It was indeed hard to express in words their gratitude. There 
must have been, too, many negotiations with the original owners of the apparatus 
and also with Mr. Garton and Mr. Paul. For all that the audience thanked the 
lecturer. Especially did they thank him for the fact that he had managed to bring 
to their hearing for the first time in this country that wonderful newest triumph 
in the art of constructing loud speakers. 

The vote of thanks was carried unanimously. 

The Lecturer, in acknowledging the vote, said he felt he was only entitled to 
receive a very small amount of the audience's kind applause; the rest should go 
to the many firms and individuals who had helped him so much. 


NOTES ON BOOKS. 

The Installation of Electric Lighting and Heating. By Frederic H. Taylor. 

London : Chapman & Hall, Ltd. ys. bd. net. 

riiis treatise, liearing evidence all through of sound practical knowledge of the 
subject, i.s divided into six sections and nineteen chapters, filling 136 pages, and 
includes 15^1 illustrations or diagrams. 

In connection with rubber-covered wires, a stretching test of the rubber is 
advocated ; conduit systems are generously dealt with and explained in detail; 
cab tyre and \ ariou8 proprietary metal-cased systems of wiring are fully discussed . 
also the wiring of special positions, including the use of portable gear for shipyards, 
docks, etc. Ceiling roses, .switches and plugs are analytically brought to the notice 
of the reader with good advice as to selection of suitable apparatus ; some further 
advice might perhaps be given on the protection of flexible cords at plugs which are 
in frequent use, and the employment of aluminium fuse wire, which is finding favour, 
will perhaps lie given a paragraph in a future issue. 

Installation work, carrii*d out on the general principles laid down in the book. 
vviH give satisfaction for a great many years. C. A. B. 


MXBTINOS or OTHBII SOCIETIES 
OIJRING THE ENSUING WEEK. 


rei' 4 iJAY, May 31. .Univpwty of l.ntidon, at Kind’s 
( ollege, Stnuid, W.C. 5,30 p.na. The Moat Rev. Hw 
(trace the Archbishop of Upaala, “The Church and 
f*ioaoe.” 

J lo p.m. Sir benianl Hare^. “ (.oii(rm|)orarv 
RuMla." (f^Kture IV). 

At UnivenJtv CoHene. (niwer Street, W.C. 3 30 p.m 
Mr. Rohm Flower, “ LIff, Hiatory and Folklore of a 
Kerry Uland." (1.4tcturr 1). 


WirnwRaoAY. May aa ..Euseiiic* Stmetv. at Burllngtoi 
ifoiM W S p.m, Dlacusaioii on “ Family Endow 
raant.*' Speakers: Prof. D. H. McGreaur. Dr. R. A 
Piaher, and Prof. T. E GreRory. 
nnlvrrUtv of Lond<m, at KIdr’s CoIIpkt, Strand, W.C 
5.S0 p.m. Prof. Anathon Aall, “ The HdknlstF 
RleioentinChrMtianltv “ (i ecture 1). 

At the l^mdon StIkH)! of Ki onomtea, Houphton Street 
,5 P-»- Ur. Hubert Hall, “ The ^ture, Valm 
and Uee» of KnKlnh I udU iaj Rerorda as Purees o 
Kcoftnmfc and Serial Infonnallou “ (Lecture IV) 
3.30 p.m. Admiral Sir Rkhanl Webb," The Fr^on 
of the Seat." 


Ihumoay, May 13. .ArronautaAl Society, at the Royi 
Sooieiy of Arts, Adelphi, W.C. 6 p.m, Mr. A. I 
Fo^, ” Lubriratloo of Aircraft KoRinea.” 

Faraday Society, at BurUugton Houir, W. 745 p.a 


Annual General Meeting. Discuaaion on Third 
(Experimental) Report to the Atmoapheric Cotroafcw 
Reaearch Committee (British Non-Ferrous Metala 
Reaearch AaaociatJon). 

Unlveralty of London, at KIdr’s College, Strand, W.C . 
5.30 p.m. Mr. Ifor L. Evans, “ Agrarian Reform in the 
Danubian Countrica." (Lecture IV). 

At St. Thomai’a HoaplUd, Albert Embankment, S.E 
5 p.m. Prof. S.J. Cowell.“Dietetica.** (Lecture IV). 
At Univeiaity CoUege, Gower Street, W.C, a.to n.m. 
Lecture on the Rwnt Discoveriea of the Bntlah 
School of Archeology In Egypt at Beth-peletb 
Palestine, by Prof. Sir Flinden Petrie. 


F RiOAY, May 24 .. P^sical Society, at the Imperial College 
of Scienrc* and Technology, South Kensington, S.W 
^ Griffiths, “ A Hygrometer for 

w in Timber Seasoning." (2) Dr. J. N. Vincent, 
Experiments on Magneto-striotive OacUlatloos at 
Radfo-Fiequencies." 

Unlv^ty of lAmdon, at Hirkbeck College, Bream's 
E.C.a. 3.30 p.m. Prof. Sten de Geer, 
• Sweden and the North of Europe." (Lecture I). 

At King's College, Strend, W.C. 3.30 p.m. M, Denis 
Saurat, “ .AndrA (Side.” 

p.m. Prof. Anathon AaU, "The HeOentetk 
Element in Christianity." (Lecture 11). 


Saturday, May 2 k. .Victoria and Albert Museum, South 
Kensi^on, S.W. 3 p.m. Mr. Hubert Lancby, 
Some Engli^ Poetry." 
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NOTICE. 


TWENTY SECOND ORDINARY MEETING. 

Wednesday, May 15th, ifj2(j, Mk. James Swinhukne, F.K.S.. Past- 
President of the Institution of Electrical Engineers, in the ('hair. 

A paper on “The Reform of the British Patent System” was lead by 
Mk. Robert Burrell, Harrister-at-Law. The* paper and di.scussion will 
be published in the Journal dated August 2n<l. 


PROCEEDINGS OF THE SOCIETY 

SIXTEENTH ORDINARY MEETING. 

Wednesday, March 2()Tii, i()2(i 

Lieut.-Col, Sir Arnold Wilson, K.C.I.E .(' S.I . ('.M (T. D.s.o , in tin ( ban 

The Chairman, at the opening of the meeting, .said that LortI Stanmun*, who 
was to have presided, was unfortunately indispo-sed and unable to attend. Sp<*aking 
as a layman, it was his conviction that, after cookery and housek<.*eping, architecture 
was the most vital, the most vivid, the most essential and the most living of all 
arts and crafts. Bacon had remarked that houses were made to lives in and not 
to look at ; but he was then speaking less truly than was his wont, perhaps, because 
he did not realise the growth of ten-storey sky.scrapers. The lecture about to la- 
delivered was of a most novel and interesting nature and it would be accompanied 
by a large number of slides, some of which had n<‘vt‘r been shown before, on sevcT.d 
forms of modem English architecture. 

The following paper was then read :— 

^5 
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MODERN ENGLISH ARCHITECTURE. 

By A. E. Richardson, F.S.A., F.R.I.B.A., 

Professor of Architecture, University of London. 

Most English architects would like to see the general level of building raised. 
.At this juncture a station of opinion inclines to the view that the past should 
•be forgotten and all effort concentrated on the future 

You will agiec that this jx)licy is very sweeping. In the first place tlie 
future de|)ends ujkhi the present, and as the present is the result of the past 
W(* return to the old pr()ce.ss of evolution In other words, we cannot escape 
from th<‘ myriad incidents which form, collectively, the basis of present-day 
M'lvili.sation. 

When we e.\ainine the progress ol thi‘ arts from the (‘arliest times we find 
that the cycl<‘ from the primitive to the highly cultivated has been consistent 
with tlie dev(‘lopinent of the race. Art at v'arious epochs has worked out 
its destiny from the primary to the stylistic Th(‘ .sum total of the world’s 
expfirinients in art is style. During the passing of the ctmturies the old 
structural integrity of the arts became obscured by style. There was bound 
to come a time* when the pla.stic arts would become tired. TIktc were signs 
of this “ tiled feeling ” in the igth century, when all the arts became imitative 
of old styles, the truth being that Democracy was learning to participate m 
reminiscences of g(M)d old things. During the past quarter of a century the 
-iits have passed to a new stage of transition The old has not been forgotten ; 
if has merely Ix'en modified. Professor Lethaby de.scribes this [H*rio(l of 
transition as a search for new rulings of structure. ... He is right. We 
-ire trying t(» produce efficient buildings The danger is that we may sacrifice 
iK'auty to efficiency. Fortunately, the weight of opinion inclines to a 
tompromi.se between old and new, that is to say, in st) far as the treatment of 
material goes. 'I'he new is in(*vitable, but it must lx? evolved ; it cannot be 
anticipated. We may think for the time being that a factory style is the 
Milution ; we may incline to a .steamer .style, or merely an aeroplane style ; 
we may even invent structural-looking buildings that have nothing to reemn- 
nuMid them but novelty The whole thing is debatable 

h'or my own part, I favour the jx>licy of jestina lenie. It would be madness 
to'discard scholarship, and equally futile to ignore the advances made in 
si'ience. English buildings of the best tyjx' combine the qualities of old work 
with the freshness of new ideas ; therefore I propose to take these works as 
models of this iige of transition. 

Art generally works out its own solution between two extremes. There is 
no doubt of the fact that the Arts are steadying down to a new era of structural 
grace. It has lxH;n realised that thorough work lives. In architecture we 
4^0 not require shibboleths and catch-phrases such as originality, modernism, 
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design, composition, style, etc., etc. We desire fine buildings. A formula 
for obtaining this result cannot be devised. How many painters could write 
an essay on how they purchased their own works ? Lord Kelvin once asked 
a workman if he could explain electricity. “ No, my Lord,’' was the reply. 
“ Neither ci i I,” said the great man. Inigo Jones was once commissioned 
to investigate the origin of Stonehenge, for which he was paid in advance. 
The University of Oxford commented on his failure to arrive at a result. The 
lecord reads : “ Paid Mr. Irigo Jones, a great traveUer, 50 pounds ; he 
promised miK'h and performed little.’’ I sincerely hope that after you have 
heard my lecture you will be lenient with me. 

My task is an explanation of the architectural tendencies of to-day I 
will begin by saying that the best English buildings are very good indeed ; 
the worst are horritl. The finest compare favourably with any modem buildings 
erected in any other country They are English in character ; they express 
insular conditions ; and thvy are up-to-date. This result is due to thi‘ .skill 
of the architects, to the educational policy of the Royal Institute of British 
.Vrchitects, and to the fact that school-trained men are beginning to practice' 

Architecture is an aristocratic art ; it demands a cultured view point It 
dcfiends for its snc(('ss up(m the .supreme control of an artist. In spite of 
tlie psychic dclinuin of " Modernism,” it has not been found possible to invc'nt 
a formula tor design. If wc w<*re a nation of robots we might be content to 
adniiie a machine-looking .style. At this present wc are untidy human In'ings, 
living amidst the accumulations of the past. In our simplicity wc cling to 
human associations Oui thoughts are limited by our surroundings, rubbishy 
as they are. Architecture from the earliest midden times indicates a striving 
lor the ideal, a searching for something beyond the midden heaps. When 
we I'xamine the development of civili.sation through the age.«5 we find a similarity 
of customs down to the time wlu'n steam power was invented. Changes in 
building were slow. The steam engine accelerated the pare ; a compromise 
between traditional methods and mechanical production ensued. The old 
(rafts wen* forced to yield to the feverish demands of a vast population. I'lie 
change was disturbing Agriculture gave place to intensive industry. During 
the 19th century architecture passed through a series of reviv<als of period 
styles. Its moods retlected the opinions of the time This exf>erimontal stage 
had its parallels on the C ontinent of Europe and in America. From the weltt'r 
of conflicting opinions, current in the 19th century, has emerged n'spect for 
the masterpieces of the past. 

At the pres(*nt time we have two factors to consider ; the first is the ordinary 
view point of the average English architect; the secimd is the effect of archi¬ 
tectural novelty, insular and foreign, upon that view ixjint. The craze at the 
moment is for originality, or ” Modernism ” Jn order to appear original, 
men begin inventing new names for old things (at Peacehaven there is a shop 
filled with articles labelled ” Moderniques ”). We can assume the resisting 
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forces to be those of efficiency on the one hand and educated taste on the 
other. If buildings were to be efficient and nothing else, it is conceivable that 
they would lack pictorial grace. Even an efficient building must have the 
stamp of character. Therefore, what is termed scholarship or taste should 
be an essential attribute. By taste is implied order, rh3rthm, proportion, 
arrangement and character expression. Those in search of a new style are 
often careless. There is a mistaken zeal for originality. A novel fashion 
comes into play, fine building is regarded as obsolete. This carelessness 
is one of the faults of the age. All sections of modem society mistake novelty 
for a fundamental truth. Democracy lacking guidance is content with substi¬ 
tutes ; beauty and refinement such as our forbears loved have no place in 
modem ethics. 

When mass architecture of the better sort is controlled, it rarely fails to 
satisfy cultured opinion. We are realising that democracy cannot state its 
ideals unaided. We have only to examine the riband developments on the 
main roads to appreciate this fact. I will say with confidence that much good 
architecture in this country is the outcome of unified control In the works 
of public bodies, such as His Majesty's Office of Works, the London County 
Council, and the Ministry of Health you will acclaim the value of control 
On the Kennington Estate of His Royal Highness the Prince of Wales you can 
.see architecture called into existence by thought for th(‘ inner spirit of the 
people. I quote these authorities in order to emphasise my point, which is 
that architecture is the most aristocratic of the Arts. You know it to be the 
highest expression of culture, a reflection of past and current tendencies ; 
the art of building finely. It should be above the petty annoyances of fashion, 
and period-style stunt novelty. It should be architectonic You will say 
" this is splitting straws—an attempt to define the indefinable Are wc to 
regard a building as a skeleton structure conforming to some geometrical plan, 
and is it necessary for an architect to hang the structure with the glad rags of 
a culture that is obsolete ? " Yes and no; this is what I do mean 
Architects must be Janus headed. My view is that an architect is in the position 
of a playwright. His job is to devise the scenario. Let us suppose, to take a 
simile, that we substitute horizontal lines for vertical ones in an elevation. 
We shall do this better if we are acquainted with tradition than if we scheme 
fantastically. Once again we return to the issue of de gustibus. I can quote 
examples of horizontal windows sixty feet long in the warehouses of the 
London docks built 50 years ago. There is nothing new. We have the canti¬ 
levered fronts and the bay windows of Tudor hoases that anticipate the 
cantilevered novelties of Corbusier. We will agree that novelty of statement 
is possible. ’For example, you can strip naked, or you can don strange garments, 
but you cannot change physical principles. Attempts to dehumanise buildings 
are symptoms of fashion. Such attempts become out of date very quickly 
You will remember the fate of the travesty of the Ludovisi throne. 
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If'we were a nation of robots we should not need culture of any sort We 
should have arrived, and that would be sufficient. Futurism is a form of 
snobbery. 

This is a utilitarian age ; it is also an age of survivals. The inevitable 
compromise between traction and invention is in process. We have passed 
from copy-book architecture to an understanding of structure Because we 
arc underlings present-day architecture is transitory. You are not likely to 
change building manners by advocating the robotesque as a remedy for every 
artistic shortcoming. 

I am sure you uill appieciate the difficulties of architects. We arc all in 
'sympathy with new ideas but there are few who desire to sacrifice beauty to 
utility. L.ater on, when the best buildings of to-day arc shown on the screen, 
vou will see how the compromise is working. 

English architecture of to-day expresses contemporary life It can be divided 
into five categories :— 

{a). Commercial architecture- -offices, banks, warehouses, factories, transport 
buildings. 

{b). Housing -town and country houses, cottages, farms, etc., etc 

(c) . Civil—post offices, town halls, schools, bridges. 

(d) . Religious buildings—c athedrals, churches. 

The bulk of the work comes under (a). Here we find traditional materials 
cloaking the skeh'ton structure which is the real building. We have yet to 
devise the efficient factory, the attractive city office, the best form of garage, 
and the right type of bank. The bank, it is true, has gained a certain 
ostentatious character Generally, the bank is a classical building bedizened 
with unnecessary ornament Scholarship combined with efficient structure 
IS the leaven required 

Housing in town and country comes next. Climatic conditions fortunately 
must still l>e observed. During the past four centuries brick has been found 
the most suitable material. The housing question has evolved a new cottage 
'style for villages and garden cities. The best work of this class has ( harm ; 
it is free in design, logical, e(V)nomical, and typically English. Tin; people 
who live in these new cottages and small houses know little about architecture, 
but they are content with their homes. Modern housing in towns and cities 
proceeds on the lines of communal dwellings and flats. The best of the latter 
have uniformity. The jflanning is reasonable, the elevations pleasant and 
sunny. No other country has evolved similar buildings ; they satisfy the 
Englishman's thoughts of home and have a familiarity which is friendly and 
human. Such buildiiigs represent the view point of English architects. 

The civic buildings come next. 

I doubt whether you will encounter bettep post office buildings than those 
erected by His Majesty’s Office of Works. The planning of schools has improved, 
thanks to the Board of Education. In the design of bridges, England is not 
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behind any other country. The new Border bridge is among the modern 
triumphs. The new steel bridge at Newcastle-on“T5me has all the daring of 
Telford's masterpieces across the Menai Straits. The new bridge in massed 
concrete is a thing of beauty. And so on and so forth. But the good things 
arc overshadowed by masses of mere building, not fine building. 

You will Ixi astonished at the excellence of design of many new churches. 
True, such buildings exhibit Gothic principle's, but they are otherwise up-to-date. 
The plan of Liverpool cathedral is original even if the detail is mediaeval. 
There are churches recalling Byzantine formations, and structures of plain 
brick, of stone, and concrete, which l)elong to this age and no other. 

Once more 1 will hold th(‘ mirror up to the best of contemporary English 
architecture and show it to be architectonic. In the main it is the outcome of 
19th century (‘xperiment. But there are some who say that this peculiarly 
English expression does not go far enough. Such critics would have English 
architecture more cosmoj)olitan in charact(’r. They would have Englishmen 
express themselves as Germans, Frenchmen, Americans, Dutchmen, Swedes, 
and a score of nationalities. It is imagin<*d, somewhat vainly, that other 
countries hold the formula for architecture. Hence th(* English preference 
for foreign artists with names ending in “ ski ’ or “ .stein ” How pathetic it 
is that young Englishmen trained in the .schools should 1 k' forced to seek 
employment away from their own country. 

We will now examine the foreign influences. 

Denmark .—Here the modern architecture is mainly l)a.s(‘(l on tradition. It 
is orderly, human in scale, unostentatious, rea.sonable, arist«Hratic and direct. 

Sweden .—Similar to Denmark. More adventurous, more regard for 
structural integrit\'. beautiful in detail, (‘conomic in expression. Architectonic 
to a degree. 

Cermany .—Tlie whole country organi.sed to capture tin* world’s commercr 
Th(‘ finest factories, shops, warehouses, and railw'ay .stations. C inemas, theatres, 
and dance halls of novel character. Domestic architecturi' generally of the 
old Nuremberg style, mock half timber, Ix'etle-browed roofs, sejuint dormers , 
in this apeing “ ye olde English ” copy-book style. The reverse shows vast 
blocks of flats for the workers, strange houses of small .scale, built of concrete. 
The robot population of Germany accepts such things without complaint. 
Teuton efficiency has produced new factory types. *' Modernism ” in German\- 
has made great headway. There is novelty of design in the planning of the 
larger buildings such as the Tietz st<»res. and ingenuity in the planning of 
factories for specific purp)oses. 

The robotesque style has gained ground, but it docs not provide a formula 
for all buildings. There is a tendency to design every new building to the 
same rulings, with the result that churches resemble factories and cottages are 
akin to boxes. Ibe new style expresses industrial efficiency, but it is inhuman. 
Even the Germans refer to it as the marvel of engineering. 
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France. The L'ronch dohni' the term modern ’’ intelligent evolution 
from tradition. They art* right. Such buildings as tliose tiesignc'd by tli(' 
Ferret brothers are very g<jod indwd. Tlie aeroplane and liner style of Messieurs 
Corbusier and Malk't Stephens has gained followers. But goiul sense in archi¬ 
tecture and the national reganl for artistic culture preserves e(]uilibriurn 

Hollaftd .—Here we find a definite break with tradition A new' treatineiil 
of the national brk kwofk combined wath concrete Novel bhn'ks oi w'oikmg 
class lioiLscv Very good factories A tendenev to manufacture design and 
to tlehuinani.se architiTturc 

Ainenca —During the i()th centurv America t‘\[)erimentt'tl with the n»n 
\*entional stylos of luirojx*. Tht' culmination came with tlu' classical fevei, 
which added a giant order to the* u]>per w^orks ol skysciajHTs and adaptc'd 
the Baths of Caracalla to railway stations. Tht^ works of Sullivan and h'rank 
Lloyd Wright represent attempts to give America an indigenous style rhe\ 
are partly successlul. but tlu v do not stand for an nniveisal formula. 

The chit'f contribution of AmcTica to the wc^rld s architecture is the modern 
skysera|)er This tyjx‘ of building would not haN C* b(*en jHKssibU* but for the 
use of .steel for the bones ol the* structure The zoning laws have produced 
ziggurai forms. The tyix's have great beauty of silhouette, Ihe vertical 
line dominates. The cultured vic'w |x>inl of AmcTica at its Ixst is c^xpressed 
in the works of the late Charlc's Goodhue. This is a view jioint which respcM'ts 
tradition and, at tlu' .same time*, allows sc'o|h* for advcmtuic* 

Now' the* c*ffc*rt of thc'se cosmopolitan commands u|)ot) the* incmtalitv ot 
some* architects in England is bc*wildering 'rhere is little* c hance* for stc»adv 
evolution when all other countries are rulc*d by the* demon of inexicrni.sm at 
all c'osts. The illustrations of foreign buildings which reac h English architev ts 
bv every mail, anel at the whim of c*vt*rv photographer, disturb the outlook 
Fashion and a new .sort of eopyi.sm an- conjointly produc ing c hange's which 
are far from beneficial. Frcjin AmcTica has c'omc* the* rage* for skyscraper top^ 
From (ierinany has arrived the mania for lu'stial sculjiturc* EvcTywhc*rc* wc* 
see ill-digested versions of the* n►bote‘scpic* h'rom France* wc* have* obtainc*d 

the Mallet-Corbusier fashion, dictatc'd bv economy, frngalitv, and matnrit\ 
The Dutch bulbous .style has not c*aught on. but wc* liavc* much to Ic’arn from 
the HollandcT in the* treatment c»f comnuTcial buildings. 'Mu* cpiiet btiildiiig 
manners of the Dances and the Swc'dc's, analogous to tin* haiglish mood of the* 
i8th century, unfortunately are not apprc*c'iated 

Small wonder that Fmglish arc'll it c*rtnre .should exhibit so many diffcTentia 
tions. When designed by men with knowledge* of line* building the* result w 
gcxxl. But at the hands of opportuni.sts buildings become* remini.scent cf 
presenUday continental exjxfrimcnt. At the •call of demcxTacy the art of 
building is at its worst. It has descended to the* level of substitute materials 
such as “ bungaroid.” 
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Tlie subject is a diOicult one. We must ask this question; Is culture of 
the human sort to go down before the onslaught of intensive industry ? What 
is there to l)e gained from the wholesale urbanisation of the countryside, the 
suppression of g<K)d manners and the encouragement of a factory style ? Thank 
<jod we have not quite reached that stage. We are keen for architecture to be 
distinctive We confess to b<* aware of what is going on in other countries 
anrl t(j Ik* ready to profit by new ideas. But we arc tired of hearing that the 
bt»st English work is old-fashioned, when we know the contrary to be the case 
My fear is that so-called “ modernism *’ is another name for syncopated stunting, 
and as such it deserves t(^ be suppressed 

C ONCMISION 

In order to view the present disinterestedly I propose to conclude witli 
An Imaginary Paper 

(Head in this hall a century ahead, in the year 2029) 

Friends of the Aris, 

Tlie bitter invective which accompanied the development of aichitecture 
a century ago is not a little astonishing. In those days public opinion was 
not alive to the good buildings which were then being erected To-day we 
Wew th(* best buildings of the reign of King George V in a more favourable 
light In spite of the apathy of the public and the lesser municipal authorities, 
some English architects (»f 1929 had the good sense to continue time-honoured 
pioportions The mellowed and charming buildings which have come down 
to us die examples of former .skill and good taste. It is owing to these master 
pieces that oiii present method of designing has reached a high standard 
When we think that a century ago architectural education was in its infancy . 
when we reali.se that the age w«'is one of transition from period styles to a 
i(*ahs«ition ol fine building, we admire the reticence of the old architects. 

It was not until 1950 that the famous Act was passed which prohibited the 
building of bungalows and small villas on the great trunk roads The clearance 
of the ruins ol these* crude cabins is .still m hand. About this time, 1950, the 
inutu('i])al duthoiities in ev(*ry large city adopted measures to ensure 
comprehensive designs for street architecture. Old buildings of historical 
chaiactcr weri* schcKiuled and prest*rved by Government; the frightful slums 
were cleared, 4Jod new regulations were framed zoning the trades and factories. 
Old London, which during the centuries had gro\^m from a walled city to a 
(haotic sprawl, was plae(*d under the control of a central body. The old 
parochial and ward administration now gave place to organisation on the 
grand scale. London then extended for thirty miles in all directions, 
legislation, however, decreed that land speculation beyond this point should 
least* I'he new* laws for the revival of Agriculture came into being in i960. 
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At this time electrical power was developed at the pit head and the hideous 
grid system of 1932 was replaced by underground conduits. The motor roads 
which were constructed between London, the ports, and the manufacturing 
centres in 1940 attracted the unwieldy lorries and curious motor cars from 
the mazes of mediaival roads, thus saving the countryside. These great 
avenues, since planted with fruit trees, are now the most pleasant walks in 
the world. You can trace their direct course when travelling from any of tlu' 
airports. More instructive are the old igth century railroads with their tine 
viaducts and splendid embankments. The electrically-hauled goods traffic 
to-day, which is confined to their monumental ways, ])er])etuates the memory 
of the canalisation of England two centuries ago. All these internal improve¬ 
ments have had a beneficial effect on the national architecture We know what 
It is to enjoy life in town in these da vs. We shop in comfort at the roof level 
and we u.sc the pavements as platforms to the moving ways There is little 
noise. The city streets have long been closed to w'heeled traffic. I-ife in 
London to-day is convenient and pleasant. The river is gay with pleasure 
craft from Oxford to the Norc. Since the factories were removed the smoke 
nui.sance has vanished ; rarely do we get more than a sea mist m town 

The increase in the number of dairy farms thirty miles from Charing C'ross 
IS a further sign of the national well-being. England is now largely self-support¬ 
ing in food production The curious food markets of central London were 
deceiitrali.sed Jong since*, and in course of timt* it is hoped that the new circular 
boulevard will create lesidential centres on the site of the ancient Victorian 
suburbs. 

'I'o-day we have commercial buildings of simple char«icter, which an* in 
marked contrast \Mth the older buildings of the citv People have learnt to 
inspect goods within the bazaars and do their lounging on the elevated terraces 
Wlio among the jiublic would dream of patronising a s: a*e whe re all the goods 
wore hea|x:d m vulgar disjilav behind a sheet t)f plate glass Wc* have* reached 
a stage of tasti* which contiols the external apiH‘arance of oui stret'ts J'iu* 
Nco-(icorgians of 1929 tried to roface London with Portland stom* We have 
adopted a veneer of marble for our concrete, besides inventing a surface which 
iorms part of the concrete it.self. We still employ brickwork, and shall continue 
to do so. but we have become more accustomed to colour buildings, TJie 
early cxj)erimcnts in thin concrete were found to be unsuited to this (dimate, 
as were the long, low windows which came into use about 1940. It wa.s found 
that the nxims windowed thus were too cold in winter ((*ven when electric 
heating was cheap). The Neo-Gecjrgians thought themselves modern In 
this age when it is criminal for any member of the eominunity to lack good 
taste it is interesting to know that our ancestors wc'n* among the untidy |)eoples 
of the then civilised world. After one of thej^ public bank holidays, the lorries 
used to go round collecting tons of waste pajK^r from the parks. London life 
was very different then. We have indeed advanced. People are healthier 
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to-day and live to a ripe old age. England can house and feed her fifty millions 
with eas<r. The emigration of whole districts to Canada, Australia, and South 
Afric a in 1970 was one of the wisest moves of that period. Looking back 
on the* year 1929, the close of the first post-great war period, we discern the 
lieginning of the* mov<*ment which raised democracy to an appreciation of 
the s[)iritual side of 4‘xistence. Nothing dies, there is only change. We have 
no dc'sire to prolx* the* mysteries of the inscrutable future, but we know most 
certainly that in due* course the order which has come about will be improved 
and that gemorations yet unborn will l(M>k back upon this epoch of 2029 Jis 
we v iew the buric^d [)ast. 


J)IS('USSION. 

I'hi ( HAiKMVN }>aid he was accustomed to listen at the Koyal Society of Arts 
t<i first el.iss lei tuies, but he tfiought he had never had his eyes and his ears simul¬ 
taneously chat Tiled more than that evening do hear Professor Richardson speak 
well of the prt‘sent w.is in itself refn‘shing, but to hear him, with the full knowledge 
of lustorv iK-hind liiin, speak well of the younger generation and therefore of the 
futuri* was even more satisfactory He (the speaker) had lived in Kngland in tlu' 
late Victorian piTioil, and, returning here after an absence of nearly a quarter of «i 
leuturv. he ha<l swn ti ver> extraordinary contrast between the past and th<‘ 
present They must take oft their hats to the past and their coats to the futun*. 
Professor Ru hardson had shown how they were taking otf their coats to the future, 
and he (the spi'aker) thought that every political party in the c.ountrv should have 
lome to thi' h*clure to Im* encourag(*d for the fiPure b\ looking at what had already 
U'eii .!((oiTi])lished There were many persons ])resent w ho w’ere in a position tc> 
add .something to what I*rofessor Ruhardsoii had said, and lu* hoped thc*re would 
be a most free discussnm 

Paoi-issoK Si vsia.v Aosm vn (!*rofessoi of Town Planning. Pniversity t*f 
l.ondoii) said that when he heard that his «)ld friend TVofessor Richardson was 
going to lecture on such a great subject to so distinguished an audience he felt 
that Ik' should attend, and he had been vc*ry .luxions to hear those very piquant 
teiiiaiks whieh he thought would be forthcoming He congratulated the lecturer 
that night upon his extraordinary reticenc e ' The le cture had been so tremendously 
full that It w.is M-ry difficult on the spur of the moment to say anything about 
It which would do justice even to some* ol the le.ss important observations the 
lecturc‘1 had made, but in thinking over the lecture, he felt that perhaps l^ofessor 
RichaiKison was at his best when he emphasised how the architecture of 1920 
would IcKik in the ve.ir 202<i With regard to the general comments that had bec-n 
made. thc‘ lecturer h.id statc'cl that the siu'cess of architecture dejx’nded not upon 
uhat was put on but upon what was taken ott There was a very great deal of 
truth in (hat. but thought that in the latter part of the K>th century' a certain 
it'scM'\c*d feeling had lK*en manifested by some of our architc^cts, which amounted 
to the* rc'mov’al ol all plumage whatsot‘Vcr. One of the most prominent features Ot 
arrhiti cturc' was that it had a human side . and perhaps the Ix’st thing l^ofeasor 
Kicliardson had .said was that arcdiitecturc* was no gcxid unless it was human, and 
that the tendency of .1 great deal of modem architecture w'as to bi*come machine¬ 
like or rolvotesqiic* . very* human, hut ver\’ impersonal. The whole e.s 8 ence ot 
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architecture was to be human, and it it expressed the best kind of humanity then 
it would be the best kind of architecture. 

Mr. John Hodgson thought the most important featuri' ot tlie lecture was 
that architecture was aristocratic and must be controlled. In all the gre.it ages 
of architecture it had either been temple architecture or church architecture, and 
there had been a small group of people coutnilling a tra<lition and then gradualh 
developing it. Then when the Victorian Age arnved, when a mass of iiiKulliirefl 
people became rich «ind wt're able to control architects, all kinds ot things occuned. 
He thought they were getting out of that state now^ and that a ]»enod had been 
reached when firchitecture, which had lost its culture, was beginning again to 
get under proper control. If .'vert’body who ordered a building was idile to say 
exactly what kind of building they wanted, naturally iiuliscnmmate planning 
and ornament were obtained everywhere. The lecture had lu'cn amazing, ^s 
one travelled alxmt the countiv. stving the ditterent buildings depicted on tlie 
slides, one felt that it W'as a wonderful ernmtrv to h\e in. He would like to ha\'i‘ .t 
list ot Professor Richardson’s slidc.s so that he could go round the loiintry ami 
sec actually how beautiful it w^a« The de\elopinents in r-iigland \vt‘ie quite n]» 
to those in Sw'cdon, Germany or Denmark, and, what was moi(\ the .striictuies 
were built accortling to Knglish tradition. 'J'here had beim the c ritieisin by I’rofe.ssoi 
Richardson in re.spect of “ funnies,” W'hich he thought he would like to see done 
away with. Of course, all decoration in architecture was put tli( le for the sake ol 
association. There wa.s the simplest form of decoration, hist all the basket 
mark in jiottery betore the invention of the whc^el for moulding WIumi pnmitivi- 
man made pottery one got the impression of basket work with it. Wlieii the 
wheel was invented for making potter\, it was still felt that pottery stioukl haw 
the basket-work appearance on tlu* outside, and so man decorated his potfen 
with the old baskid-work impres.sion he had liecome aernstomed to se(‘. The 
same thing w'as .seen 111 the great concrete buddings arouml l.oiulon , there W(*i<* 
the lines in the ston(‘S, because we had got used tf) looking ,it that .sort of thing, 
i here were other instances, the early Rngh.sh carvings in th(‘ cathedrals, and tin* 
festive ornaments on the stone, which n'presented wdiat were originallv decorations 
lor special days, but became a permamml thing in every b idding Then when .1 
new industrial age arrived, the people did not understand the tradition that had 
grown up, and they naturally had to clear the way and build a m*w tradition ol 
their own. He thought that stage had now arrived Much ol ilu* tradition ol 
the past was not understood, ami the classical architecture of tlu Greeks and of 
those who carried on the (ireek tradition, was not thought so iuik h of, but th^•^ 
were buildings of simplicity ami grace of form He was thoroughb in agreement 
with Profejj^or Richardson that ornament should not be put on buddings wlmli 
W'as not part of the design. He was extraordinarils jileased with the leefun 
whit'h fVofe.ssor Richard.son had given. 

Mr. Godkrf-y Gills, P.I.B 1)., said that after such an adiiiiiabji* krturc he could 
not help feeling that .some of the oldest ol the audience must ha\e learnetl a great 
deal. I*rofes.sor Richard.son had .shown pictures of buildings whu h wc'ie ubsi*lut<*h 
plain. He (the speaker^ w’as not an architect, and possibly, therefore, he was om* 
of those who could not quite appreciate Protes.sor Richardson to the uttermost, 
lie noticed in one of the pictures that one* of the buildings had no roimces. 'I'heii 
might be a certain dignity in such utter .simplicity, but he thought that some beaut n 
also was lost in having a building which was like a match-box in de.sign. In London 
two very distinct tyjjes of buildings ha<l recently been erected. 'There was one 
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block of buildings in Park Lane, with funny little things on the top, otherwise 
the block was quite square. He noticed only that day that some colunMlS'Vere 
being erected, so that possibly it might be all right when it was finished. Then 
there was Regent Street as it was to-day. Probably Professor Richardson would 
contend that Regent Street was too ornate, but, personally, he thought that Regent 
Street was very fine, and that if the block of buildings in Park Lane to which he 
had referred had a little more of the Regent Street touch, and was a little more 
cla.ssical, it would be an improvement He was very grateful to Professdr Richardson 
for hi8 excellent h'cture 

Tuh Chairman said he had never with greater pleasure heard anybody speak 
oil the subject of architecture. There had been no gratuitous praise of foreign 
buildings, wliich was particularly pleasing. Dr. Johnson defined prejudice as 
" l)elief which has siirvivt'd its original justification." and a great many prejudices 
had to be faced in this country in regard to architecture as in other matters. 
A gofxl deal had been lieard as to objt'ctions to ornamentation, '* funnies," etc., 
but ho could not help feeling that ornamentation of buildings was largely a matter 
of taste, as, for example, in the que^stion of moustaches and boards. This depended 
on thi* country and the period in which one lived. He was recently studying 
architecture of the period 4.000 and found it did not err on the side of 

.simplicity. There were great masses of brick, and in high relief thrown out from 
the brick were, not gilded but golden bulls, fifty in a row. He was not without 
hope that that sort of thing might reappear. Professor Richardson had not 
referred to the difference in national architecture caused by the amount of shade 
that might njasonably lx* <*xperted during the year. He had noticed, for example, 
that in Central America, under- the Equator, buildings tended to take quite a 
different shape and form ov\mg to the fact that shade was practically absent at 
noon As for flie people who were supposed to lay down precisely what kind of 
buildmg.s they reepured, he had had some experience of architects, and he. could 
assure th<‘ nieiding that the public did not get a wav with it (juiti- so easily. One 
might tell an architect what sort of building was required, but that was only the 
bognnung of tlie liatth*, <uul m the long run it wa.s the architect who built the 
house. It w'Hs well that that should be so, because it was worth a good deal to 
live in a giKxl house Mr. Richardson inentioiuxl that m jOjUf they would be 
beginning to clear away the ‘ rubbi.sh " (the bungalows) built along the ro.id&, 
t>ut he was tloubtful whether those buildings would last so long, as the work was 
so inferior m many Ciis< s. In his opinion, they would not last until lyOg, and no 
compensation need be paid lor th<-m being cleared awav. He had lived most of 
Ins hie in tropical countries, and he could not help thinking that they wer<' making 
too mucli of a fetish of sunlight just now. He beheviHl that our lOth centur> 
anct‘s(ors, befon* the window tax ever came in. hail ver\’ goixi reason^for wishing 
to Jceep the sunlight out. Sunlight in a house was a source of considerable irritation 
if shining on one dirt*ct, and ptxiple who were hi'althy and who were living an 
oul-door hte did not sit in the sun for choice He tnought that the modem fad 
tor sunlight m the house would piobably go, like other fads. What was required 
was light. 1 le would conclude by reminding the audience that, although the present 
lecture was a very exceptional one, week bv week excellent lectures could be heard 
at the Royal Sixiety of Arts on a vanety of topics, dealt with by persons as'well 
qualifitxi to deal with their respective 8ubjtH:ts as l*rofessor Richardson was qualified 
to deal with his subjtHit He suggested that thost* present who were not members 
of the Royal StKiety of Arts should l>ccome enrolled as such. Membership of the 
Royal Society of .-Vrts was not .1 claim to expert knowledge or scientific proficiency ; 
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it was a distinguished fellowship designetl to encourage the arts, science and 
commerce of this country. It was a fellowship of desire rather than of accom¬ 
plishment, and he knew of no society in London which could inform its members 
so well or so regularly upon every topic of current importance as tin* Hoyal 
Society of Arts. It was not everyone that could attend a weekly lecture in London, 
but those who wvre living in London would find themselves very amply rewarded. 
He asked them all to extend to Professor Richardson their hearty thanks for an 
exceedingly valuable lecture which must have taken him a very great deal of 
time and trouble to prepare 

The resolution of tJianks was earned unanimously. 

Professor Richardson, in reply, said his object in showing the slides was to 
give the sum total of the best current work of the post-war period, whicli pensonally 
he liked. There might be more advance<l things, but that work was a very fair 
sample of what was going on, and if the general lev'cl could only be raised to that 
extent there would be no cause for complaint He thanked them all for li.stemng 
to him .so attentively. 

The meeting then terminated 


OBITUARY, 

— — 

Rohert Skklio.n. -Ml Robert Skelton, who died on April 27111, at his home 
at Harrow, spent nearly the whole of his working life as engineer to t\ir Muiucipaht) 
of Colombo, Ceylon. Born m London in 1HO3, he rect‘ived his technical education 
dt King’s College, London, and on passing out “ with high distinction." lu* wa.s 
articled in 1884 to his teacher, Professor Henry Robin.son, M.Inst .CMC, who, 
on the completion (d his articles, in 1880, retained him as his assistant Buruig 
the following two years Sk«*lton was employed m carrying out surv(‘ys and diawiiigs 
lor a number of waterworks and sewerage dispo.sal schemes, until in 1888 he was 
appointed an a.ssi.stant engim*er in the ('eylon Public W .ks I )ej)ajtmc‘nt. Soon 
after his arrival in Ceylon he bt'came Municipal Kngineer at Colombo, and during 
his tenure of this otfice extending over nearly thirty years lie was ies])oiisible for 
a number of important improvements, including the formation of a City Sanitation 
Department and a Waterworks Department. He was also ktM‘nIy interesl»*d in 
town-planning and road construction, and one of the great thoroughfares which 
he planned was niim<*d by the tdty Council " Skelton Road," in riTognition of his 
services. After his retirement in 1015 he took a considerable interest in I'.gyptology 
Mr. Skelton was elected an associate member of the Institution of (hvil Kngiiieers 
m 1888, and l>ecame a memlx^r of the Institution of Municipal and ( ount v Kngineers 
in 1895 H<* had been a h'ellow of the Royal Society of Arts sinct‘ 1903. 


INTERNATIONA! EXHIBITION OF COMMERCIAL ARCHITECTURE 

International Exhibition of Modern ( ommercial Architecture, R.T.B.A. 
Galleries 9, Conduit Street, Lonj>on.- ferro-concrete," saVs Mr. (ioinlhart- 
Rendel at the end of his preface to the catalogue of this exhibition, " is no longer 
new or exciting, it is part of our daily lives. . " Indeed, a large number of 
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peiipk; may furtlierliavo discovered that a very useful kind of concrete, not actually 
ferro-coiicrcte. but a medium of tn^mendous strength, was extensively used by 
tht' Koin ins A superficial knowledge* of the Wonders of the Ancient World 
sfK>n cures tlie tendency to overrate the wrong, i e., the purely technical, elements 
of modern budding. We have more money than the Ancients, but they had more 
time and mon* lalwiur at their disposal, and the hugest skyscraper has not more 
impressive projKirtions than an Assyrian ziggurat or the pyramids of Gizeh. 

'I he skyscra|>ers do not come \ery \%ell out of the present ordeal of comparison 
with KunjjM-an architecture. In gcMieral, they have m common with certain 
(»othic churclies a naturalistic quality, a suggestion about them that they grew 
up out of human control. Some people like this (jiiality ; they will liki* tht* sky¬ 
scrapers. And in fact the application of i lassical features to these disproportionately 
tall houses is apt to b<* a complete failure An illustration of this is afforded by 
line Mendelsohn’s pliotograph (in his book, “ America”) of the portico of the Federal 
Reserve Bank ( hicago. As the author <lryly comments : ' Greece as beast* 

ot'burden {lastc'^i'l) ol steel construction ‘ Kven so, the Ionic Grder is like a 
blessed glinqisi* of an oasis in this desert ot walls and wimlows. 

The less loftv \mencan buildings shown an* not particularly attractive; 
No 38, a ( Imago warehouse, could hardly Iw* more depressing, combining, as it 
do«*s. the gloomy < haracten.stics of a medieval dungeon erectisl tor the utilitarian 
purpos(*s of wai and a nineteenth century taitory or lunatic asylum. I hit before 
reaching 38 we have already observisl that modern warehousi‘s can be simple 
and fine : the point is proved by 30, warehouse at Basle, Switzerland, And our 
spirits have also lM*en raised by 3(1, Kric Mendelsohn’s hat faitory at Liickeiiwalde, 
Germany. 1 'hc ICmstein 'I'ower inav 1 h* the best known, but it is no doubt tar 
Iroin Iwing the best work of this very talented architect 

1 'he hat factorv is wholly original' and it is as plainly a (lelil>erate human (Teatiou 
as the skyscrapers an* the outcome, largely, of circumstantial pressure No. 
factory, J*ans (interior), is a gaunt, apparently concrete, budding, not meri'lv 
saved from b.inality, but made really interesting by a stroke, one might .say, of 
genius. The griMt ciiciilar arches give lesthetic unity to the room and infuse the 
whole space with life and rhythm 

Neither I >r \an Heiikelow’s Kailway Ottices, I'trecht, Holland, 51, nor the 
olhee budding, Luln^ck, (iermany, 50, are any the less forcefully modern lor tlicir 
emlKidiment of traditional elemi'iits In the former we sw (iothie repetitions 
without (»ntlm spikt»s and frills , in the latter, the outlines of a typical Crerman 
Uath.ius. In Ixith cases brick is used wnth admirable ellect. At last, with ijy. 
(’ourtaiild's new premises. London, we come to an Ivnglish building that we can 
.idnnre. The treatimnt of the stjuare eolunms which are the chief feature, is 
masterly ; they might well have become unmanageable, but with a roof of sufficient 
w'eight and a line dinirway they make a strong combination. 

In architecture, as in other respects, the I'rench second class is better than the 
ses^otKl, chiss other peoples. The shop front in the b'aubourg St Honore, No. loy, 
IS not first I ate, but it is very good. Altogetlier, the French deserv e great credit 
tor leading the revolt against those expanses of glass in the ground titiors of shopping 
strifts, which have had such a devasting effect on urban architecture. Bourne 
and Holling.sworth’s in Oxford Strwt is a classical example ol the abuse ; Baris 
Tradt's in Berkeli'v Stn*et an example of the reaction. At least, if there is going to 
Ik* a giKKl deal of glass, let the superstructure Ik* light and airy, as the eminent 
French archit«*ct. Hob Mallet-Stevens. can make it. 

Holzmeister’s bestiv^al Theatre at Salzburg, Austria, 148, is beautifully 
unostentatious and reserved, while Poelzig’s Capitol Theatre in Berlin is beautifully 



May 24,1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 709 


luscious and dazzling : somehow like a brass hand or a shower of stars from a 
gigantic rocket. (157. interior.) Here the fireworks an* so well f)rganisetl that 
they thrill anrl (U> not offend : there is a difference between Santa Maria dell.t 
Salute and the nunildings on the ceiling of a late Victorian drawing-r(K>m. 

Professor Tenglsmi’s Concert House, Stockholm (172-3-4) is a very snccesslul 
adaptation of the cla.s.sical. Tht* portico is magnificent. The Corinthian capitals 
are not too ornate, and the columns are given a mcxlern feeling by being i iU into 
facets and having tlie joints of the masonry well marked. .\t the opposite p.oleof 
tlerivHtive work are the flats in thi* Paseo de (iracia. Barcelona. No. 233. which, 
however, ’t is difficult to judge from a single photograph No 23S .shows .some 
flats on tin* Larkhall Instate at Claphain, fniilt bv two arehitects with foreign 
names, Imt in a stvK' that w*cll suited to the <‘nvirons of London • \‘erv <liftt‘rent 
from the grottoestfue. or truly grotesque, of the Pasi'o de (Iracia. 

Is thiTe a good deal to be said for the Stuttgart Railway Station of Paul Monatz 
I'iie nuLsses are t'xcelkmt : bat is there not p(‘rha])s something uneivil about llie 
te.\ture of the* surfaces ? In itself the station is imposing and agreeable , tlu* 
question is. does il harmonise with its surroundings, or. let iis .say, with the best 
probabit* surroundings that it is bkel\ to get in a central lMiro])ean town '' 

Included in the exhibition is a big model of the new I'ndergroiind building 
at tin* end of 'lothill Stres't. The plan is a worthv, if not actually a verv pltMsing 
one, and the building will deserve the name ol architecture. It is perhaps too 
lug to be aUogethi'r humanly congenial, but is not too lanky nor tiK) over-de\ eloped 
III any of its nu*mb( rs. On our round globe and wdth our round hearls we seiuii 
to have soiTit* det‘[) seated prejudice in favour of domes rather than ot flat topped 
towers : there is a touch of the primitive or the barbaric about these*, a siigge-stion 
of PoiyphtMniis with his .solitary eye. 

\ most intere‘.sting and most useful exhibitieui l*!ve*rye)ne* shoulel go 


NOTES ON BOOKS. 

d’HK TH^;oK^ Ol- I'll M JaTBKie \'iioN. Hv H. O. Hosw-.l. P> ^^e (luig ) J.ond , 
M.Sc. (d eicli.) Manche'ster ; Lecturer in Me*chanical I'.ngineering in the' C eillege* 
of Te*chneilogy and in the CmveTsitv, Manchester. I.euulon , Longmans. 
(*re‘cn (Sr ('ei , Ltd. 12s. (ui. 

'I'lu' te-rm " film Inbrie ation " ejf bearing suriaces imphe.s the' inainte’ii.iiKe' i)t 
a e'.ontinuous film td lubricant betwven the surraee's in epiestion. which are* thu'^ 
delinite'lv pre'served fremi mutual cemtact I'rejin tin- point of \u*v\ of re'diiction ol 
both friction anel we'ar it is highly elcsirable that tin's ceinditiem should be tiilfillcei in 
all machinery ; anel a gradually incre*asing .seii.st* of its importane e- is to be* note'd 
in meidern b(*aring-eU*sign. 'I'he feuindations eif tlu- siibje'et were laid hy ce'itain 
observations made in 1HH3 by Me'auchainp 'leiweTs. le ading to a ge iwral tlu'oietKal 
treatment by Osborne Heyneilds in iSSo 

The c.s.scntial ob.servation was to the e*tfe*cl that, when propei me*asuies were* 
taken to supply unlimited oil in the right phmes, the* liibrieiint at the- lieaniig 
surface of an ordinary journal was sustaining a he*avy hydro.static pri;.ssiire* 'I'his 
pressure, which was nieasureel by the simple device* of Jieiring a holi* right thremgh 
the bearing to the jemrnal at any fie.sired spot Mid inserting a pre‘.ssure;-gaugr, was 
found to vary from spot to spot, falling to atinu.spheric value* all reiunej the e;dges ; 
but when the various local values were inte*grateei eiNeT the whe>le area, the sum 
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was found to be almost exactly equal to the total load on the bearing. It was 
therefore evident that the entire pressure was in fact being borne by the oiMiin, 
no direct metallic contact occurring between bearing and journal; and it was 
further observed that, when this desirable state of affairs was set up, the frictional 
resistance fell to a small fraction of its (variable) value under the normal conditions 
of limited oil-supply by syphon or patl. 

The subsequent mathematical investigation by Reynolds, in which it was assumed 
that the ordinary conditions of viscous flow were applicable to the oil-film in the 
bearing, has been greatly extended in subsequent years, but until now no text- 
l)ook has appeared to collect and criticize the results. Mr. Boswall, by assembling 
his own researches and tho.se of others in this field, has performed a notable service 
to all those* inteniStcHl in the subject of lubrication. 


MBBTINO8 OP OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


Momuay, May a 7 . .Arrhit<*ct6, Royal Institute of Bntish, 
Oi Conduit Strrel, W. Mr. H. Prmv Adanu., *' UnKlish 
iiospital RlanniriK.*’ 

CfoRraplural Jviortx. at th^- Awlun Hall, New Bond 
Street, W. Mr L J kol)l)ln^." A Joumev 

in Central Smm.'* 

Survevorb’ fnAtiiutioii, at ta (lieat Gforjie Street, 
Westminster, S.W. p.m, Annual (iencral Meeting 
University of l/uidon, at Kmg’s (ollene, Strand, W.C 
y%a p.m. Rev. (i " Relonon and the 

rransoendent " (1 < (tnn‘ I) 

At tltu UmkIoii Srh<M»I of Mconomirs, HouRhton 
Stri’et, W.t 5.30 p.m ** Some Mcalern Philosophies 
ot History " (L<‘<iurf IV). I»i^)f. hr. A F. PoJUiid. 
" History ami Philosophers." 

Virlona Iristllute, at the Central H.dl, Westminster, 
.S.W. 4,10 p.m Sir W. M Flinders IMih. 

" Materialirfltion of Old restameni Hisiorv." 

li'EsuAY, May all. Anlhroi'wilogu'a] Institute, 5a, Upper 
Hedfonl Plare, W.C N.y, pm Mrs. M Hasluck, 
" Ttiiklsh (iames." 

Statistical Sm letv, at the Rnval S<« jetv r»f Arts, Adelphi, 
W.C. 5.13 p.in. Mr. A. Ixtveday, “The Measurement 
of Tanfi lavels." 

Hnlversitv of London, at nirkl>eck College, Bream's 
HuikliiiKS, R.C . 3.,311 p.m Pnd. Steii de Geer, 

•' .Sweileri and the North c f KurojH’ ” (l.ecture II). 

\t Kiiik's College Strand. W.C . 5 30 p.m Prof 

Anathmi Aull, “The HrUpiiista Element in ( hris- 
tianltv,” ^Lecture III). 

V 30 p.m. Sir Bernard Parrs," C unteniimrary Kuaua " 
ilas^tum V). 

\t the l..niKlon Si'boolof Etonomirs, Honghtou Street. 
W.C 5 p,ra. Prof Luigi Kinaudi, “ Taxatiou ’’ 
H.e< tun* 1). 

\l University CoUeRe, (mwer Street, \V C 5.30 p.m 
Prof. A. Brachet, " Experimental Einbryologv" 
(l.eituren. 

Mr, Robin Flower, “ Life. Historv and 
Foikktpeof a Kerry Island “ (l.eeture 11 ). 

2 oo 1 o»|pttl Society. Regents Park, N.W Scientific 
Biisitie»s Mi>etuig, 3..30 p.m. 

WanvasuAs, May .KuRenirt Society, at Burlington 
House, W, t),3v» p.m. Mr. E. B. Ford, “ Recent Work 
on the Physiology of (tenrtics amt its Bearing on 
Human l*roblems.“ 

CieoloRs al Society, Burlington House, W. 3.30 p.m. 
l^nivenitv of London, at King’s Coiiege, Strand, W.C. 

3.30 p.m. Rev. G, Gniloway, " Religion and the 
iransecndeiit " (l.rrturell) 


5.30 p.m Colonel c. N. F Broad, “Modem Wav^ 
with Ancient Tasks : a Study of Mechanisation." 

At the London S<’bool of Economics, Houghton Street, 

W. C. 5 p.m. Prof. Luigi Einaudi, “ Taxation." 
(Lecture 11). 

5 p.m Dr. Hubert Hall, “ The Nature, Value and 
Uses of En lish Judicial kwotds as S<jurres of 
iManioniu and .Sorial Information." (la'iture V), 

At University College, Gower Street, W.C. 5.30 p.m. 
Prol. A Braihet, " Exjierimeiital Embryology ’’ 
(U*cture H). ^ 

X. 30 p.m. Prof, E. L). Wiersma, " The Psychology of 
Ikunoiitiu." (larcture 1). 


riiURsuAV, May 30..Birth Control and Racial Progreu, 
Soiietv for, at F:RHe\ Hall, Essex Street, W.C. 8 p m 
hr. Mather Thomson," Sterilization of the Unfit." 
Chadwii-k l*ul4n lA*cture, at the C helja-a Physic Garden, 
Swan Walk, S.W. 5 p.m. Mr. H. V.Taylor, “ Supplies 
from the Vegetable Kingdom and Che Public Health ’’ 
C.hemkal .SotKtv, at the Instilntion of Mechanical 
Engnierrs, Stormr.ate, Westminster. SW 

1.30 p.m. Piof. W. H. P.riviii, F.K.S., “The Eailv 
Historv of the Sv-nthesK of Closed Caibon Chains ” 
(PiHller I ei ture.) 

University ol London, at Birklask College, Bream’s 
Buildmgs, F .t s 30 p.m. Prof. blen de Geer, 
" Sweden and the North of FmiXjpe " (I^ture II I). 

At King's C ollege, Strand, W.C . 3.30 p.in. Ifor I. 
Evans.'’ Agranan Reform in the Ilaiiuhian Countries ’’ 
(lATtnn> V). 

5.30 p.m Prol. P. Karrer. " Oigaiiic Chemiatrv. 
(lAHtnrel), 


At the London Si hool of F>oiu>mio», Houghton Street, 
W.C. 5 |..m. Prof. A. Aall, “ The Psychology of the 
Individual and of the Mass." (Lecture I). 

At St. Thomas’s Hos; ital, AIN rt Embankment, S.F 
5 P m. Prof. S. J. ( owel], " DieteticH." (Lecture V) 
At Uiiivenutv College, Ciower Street, W.C. 3.30 p.ni 
Prof Ji. D. Wiersma, “ The Psst hologv of Dementia ’’ 
(Ixiture 11). 


Friday, Mav 31.. I hiiversitv of Umdoii, at King’s College, 
Striunl. VV.C. 3 30 jt.m. Rev. G. Galloway, “ Religion 
and the 1 ranscemient." (Leiture 111). 

5 30 p.m Dr. Olakar Ckllozilik, " C^ood Kinr 
Wenceslas . an Historical Sketch." 

At the London School of FIconutiiie.8, Houghton Street, 
W.C, 5 p.m. Prof, A. Aall. “ 1 he I^yciwlogy of the 
Individual and of the Mass.” (Lecture 11). 

At University C-oUege. (kiwer Street. W.C . 5.30 p.tu. 
Prof. A, Brachet, " Expcrunental Embryology, ' 
(Lecture HI). 

V 30 p.m. A lAfcture on the Recent Discoveries of the 
British School of An hnology in Egypt at Bcth-neletb 
Palestine, bv Prof. Sir Flinders Petne. 



JOURNAL OF THE 
ROYAL SOCIETY OF ARTS 

No. 3993. VOL. LXXVII. 

FRIDAY, MAY 1929 . 


Alt communications for the Society should be addressed to the Secretary, John Street, 

Adelphv, W.C(%.) 


NOTICE. 

COUNCIL. 

A meeting of the Council was held on Monda\'. May 1.5th. Present: - 
Sir (leorge Sutton, Ht., in the ( hair ; Sir ('harles H. Armstrong ; Loid Askwith, 
K.C B., K.C., D.C.L. ; Sir Charles Stuart Bayley, (i (' I.K., K.C.S.I. ; C aptain 
Sir Arthur Clarke, K.H.K. ; Mr. Peter MacIntyre Evans, M.A., l.L.l) ; Sir 
Edward (iait, K.(' S.I , (M K : Rear-Admiral James de ('onrey Hamilton, 
M.V.O. ; Sir Herbert Jackson. K B.E , F.K.S. ; Major vSir Humphrev Leggett, 
R.E., D.S.O. ; Sir Philip Magnus, Bt. ; Sir Reginald A Mant, K.C T.E., ('.S 1 . ; 
Mr. Alan A Campbell Swinton, F.R.S : Mr. Carmichael Thomas , Profe.ssor 
John Millar Thomson, LL.l)., F R.S ; Sir Frank Warner, K.B.E., and Sir 
Alfred Yarrow, Bt., F.R.S., with Mr. Ci. K Mcmzies, M \ {S(Tretarv), and Mr. 
W. Perr)’, B.A. (Assistant-Si'cretary) 

The following candidates were duly ehrted Fellows of th(' Society:-- 

Ajsl>ett, John Cainegie, Melbourne, Australia 
Hatt, Edwin G , London. 

Brown. Harold (K'orge, A.M.l.E.f'^, Bakeuell, Herhyslniv. 

Butler, Alan Samuel. London. 

Hvanl, .Miss Betty A. M , L.L A , London 

( hild. Nicholas (Vilbert Loins, B..^ . \ston Tiirolrl. Beiks 

( hiimley, Alick, Hove, Sussex. 

navies, James F . Sutton ('oldtiehl. 

de Kazarine, Serge. 1 -ondon. 

Dixon, C harles U’llliam, (inmsbv 
Duft, Alderman James J.P . Belfast 
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Duff, Reginald James, J.P., Bombay, India. 

Elton, Charles John, Merstham, Surrey. 

Erulkar, David S., London. 

Fothergill, John Rowland, Thame, Oxon. 

Gardiner, Sir Frederick C., K.B.E., LL.D., D.L., J.P., Glasgow. 

Hall, Ernest Byfield, Market Drayton. Salop. 

Heidc, Henry Conrad, London. 

Hirachand, Walchand, Bombay, India. 

HoUick, Thomas Drake, Sheering, Essex. 

Hooper, Cecil H., Wye, Kent. 

Hooper, Professor William James, Battle Creek, Michigan, U.S.A. 

Hudson, Arthur William, London. 

Hughes, Walter Martin, J.P., Bilston, Staffs. 

Iliffe, William Coker, London. 

Insull, Martin J., Chicago, Ill., U.S.A. 

Jamieson. William, Powell River, British Ck)lumbia. 

Kapur, Diwan Ram Chand, Benares City, India. 

Noate, Rayncr Maurice, M.A., LL.M., London. 

Nicol, E. W. L.. Assoc.I.C.E., A.M.I.H.K.. London. 

Nicoll, Miss Bertha, I.x)ndon. 

Parker, George Vernon. Reading, Berks. 

Perera, Wilmot A., Horana, Ceylon. 

Pro.sser, William Richard, Bangalore, India. 

Rajamannar. T., Madras, India. 

Reid, David, Coatbridge. 

Rolls, C.olin, I^ondon. 

Somerville, William 1 -yon, A.R.C.A., Toronto, Canada. 

Stewart, Andrew, Angus, Bengal, India 

Telford, John Charles, O.B.F.., M.Inst.C.E., Pedniore, Worcs 

Umney, Ernest Albert, London. 

The question of the award of the Society's Albert Medal for 1929 was further 
considered, and names were selected for submission to H.R.H. the President. 
The j)reparation of the balloting list for the new^ Council was completed. 
Sir Philip Magnus was re-elected Chairman of the Examinations Committee. 
It was reported that the number of entries for the May examinations was 
53.576, an increase of 1,820 as compared with the total for 1928. 

It was reported that the conditions of sale of West Wycombe had been duly 
signed on behalf of the Council by Sir George Sutton, Chairman of the Council, 
and Mr. P. Morley Hordcr, Chairman of the Executive Committee of the Fund 
for the Preservation of Ancient Cottages, and that one-quarter of the purchas(‘ 
price had been paid. 

The thanks of the Council were accorded to Mr. James H. Hyde for a further 
contribution of £500 to the Fund for the Preservation of Ancient Cottages. 
Mr Hyde has now contributed £2.025 Fund. 

A committee was appointed for the purpose of adjudicating the award of the 
Society's silver medals for papers read during the session 1928-29. 

The arrangements for the next session, 1929-30, were considered. 

A quantity of financial and formal business was transacted. 
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PROCEEDINGS OF THE SOCIETY. 

DOMINIONS AND COLONIES SECTION. 

Tuesday, 26 th March, iq 29 . 

Professor J. G. L.mvn, C.B.E.. A.R.S.M. (Vice-President of theIn.stitiitioii 
of Mining and Metallurgy), in the Chair. 

Thiv Chairman said it gave him the greatest pleasure to preside, finslly hecaiisr 
the lecture was by his old friend Mr. Warington Sniv^th, and secondly betaiise it was 
under tlie auspices of the Koval Society of Arts. Mr Warington Sniytli had a 
lieritage of mining knowledge : his fatlicr, as tliose of the i»ldcr generation ol mining 
engineers would remember, had been the 1 ‘rofessor of Mining at the Koyal School 
of Mines from its inception for a very long penod. Mr. W.irington Smyth himselt 
iiad bet‘n associate<l withminingduring his pn^fcssionallife. Although not a protes.s- 
lonal mining engineer he had been Secretary of Mines both in Siam and for .some 
years in SouUi Africa and then’hiie he knew a great deal about the subject The 
association with the Royal Society of Arts was rather more remote, lie (the 
Chairman) had not ha<l the pleasure of stud\ing undiT Sir Warington Smyth, be¬ 
cause Sir Warington had died while he was a student, hut Sir Warington’s suctessor 
had been Sir Clemtmt le Neve i oster, whose father, Mr. PettT le Neve hosier, had 
worked for many years as Secretary of the Royal Sixiety of Arts, doing so mu( li to 
build it up and to pul it into tliat position for useful work which it occupied to 
day. Tlierefore, in regard to both those connections, lie was very glad tu be present 

The following lectun‘ was then delivered : 

THE BASE METAL AND MINERAL RKSOURf'KS OF SOOTH 

AFRICA. 

By H. Warinuion Smyth, C.M.G., M.A., h'.ti.S , 
late Secretary for Mines and Indastries for the Unio’ of South Africa. 

The following notes have been comjnled with a view to bringing into (oncise 
form a summary for the special benefit of those who may lu* vi.siting South 
Africa with the British Association during the jm'stuit \'ear. 

The mineral laws of the Onion make a dear dislimtion lietwium pUTioiis 
metals (which include gold, .silver and platinum), diamonds, which an* legislatcnl 
for separately, and other so called “ base ” metals and minerals 

In regard to precious metals, the legi.slatun* in all thi* Provinit's (with 
certain exceptions in Natal), has reserved .special rights to the (Town wiiidi 
strictly limit the rights of the owner of the land, who othi*rwi.se holds the 
mineral rights, and gives the State a very largi* inten'st in the production 
With these minerals and with diamonds 1 Jim not dealing in this paix'i. 

In regard to diamonds, again, a whole series of enactments has h<'en fiassed, 
both by the separate Provinces and the Onion, iTserving rights to the (^rown and 
to the public against the owner of the land and of the mineral rights and also 
providing special regulations with regard to the diamond trade. 
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As regards, however, the remaining groups of metals and minerals, the rights 
of the oumcT who htilds the mineral rights have been left intact, and, except 
where there may l>e a special reservation, the ()wner is entitled to deal with his 
minerals as he thinks fit. He may alienate them or he may work them, subject 
of course, to the usual (iovemment Regulations with regard to safety of under¬ 
ground working, etc. 

A great deal has Ix'cn written about the base metals and minerals of the 
rni(»n of South Africa. The number of sources of information dealing with this 
subject niak(*s it somewhat difficult for the ordinary person to find at once all 
the information he wants with regard tt) the “ every day ” minerals of the Union, 
and th<* object of this pajx'r is to assist the enquirer in finding the sources from 
whicli information can be obtained and to summarize existing data. The whole 
subject i^ <lealt with at greater length in tlu* Tnion (iovernment's Year 
H<K>ks, (Geological Survey Reports, the Mines Department’s Reports, and 
tlie |wges of the Journal of industries, in admirable papers written by my old 
(olleague.s, Rogers, Rynaston.Du Toit. Mellor, Hall, Wagner, of the Geological 
Survey, and, on the technical inspection ol mines side, Swinburne, Trevor, 
Fergus.son, Steart, Vaughan, Hutton, Jourclan, Hottomley, and 1 must not 
omit to mention mv old friend Kotze, the late CGovernment Mining Engineer. 
No country, 1 venture to say, has ever had a finer body of scientific and 
technical men in its einidov. I should refer the inquirer to the very excellent 
Hibliography givtm in ])p. 203-212 of the Chapter by Major Tudor Trevor, 
A R.S.M., late lns|Hrt<»r of Mines. South Africa, on the Mineral Wealth of the 
rni(jn in a publication of the Department of Mines and Industries entitled 
“Industrial Developmc'Ut in S^nith Africa,” ])ublished by the Government 
Printing Works. The ( hapter in qiu‘Stion provides the best summary to bo had 
on the minerals of the country. 
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Union of South Africa. 


Tons Sold. 
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Tons Sold. 
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Value at 
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• Tlir VHltiCH at the pit’s mouth were as follows - Transvaal, from 4s. 41I. to 6s. 7.321!. ; 
( 3 a|ie. iiH. 4.22^. to 158. 9.i2d. ; Natal, 6s. 9.50d. to los. 7.411!. ; the period of greatest 
lost being from 1919 to 1921 
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Coal. (Table I.) 

Next to the gold mining and diamond industries of South Africa, the most 
important mineral production has been, and is likely to be, that of coal. It 
iscertain that the gold mining industry of theWitwatersrand c^iild never have 
progressed as it has done, witho itthe cheao and efficient coal which liasb 'eM 
available from almost the earliest years, to assist the nu^chanical side of its 
productkm. To-day, a large proportion of the piwer requirements of the 
Rand is supolied by electri<' power companies, but the ver\* existence of these 
<M>mpanies depn^nds on tlie cheap coal which is available close at hand. 

The coal measures lie in wliat is called the Middle Ecca sand stimes of the 
Karroo System Th(‘ area is so large that it is not |X)ssible to make an accurat<‘ 
e.stimate of the actual resourct's of the country in coal. \ good deal of work on 
this point has bmi done bv the (ieologic.al Survey, and especially by niy old 
fric’nd, Mr W. J. VVybergh, who was my first chief in South .\frica under I ord 
Milner, and who has given much time, ability and industry tc» the work of tracing 
the Hn(‘ of coal d(‘posits and estimating the coal r(‘s<)urc(‘s of the Union und(*r 
the a*gis oi the (ieological Survey 

The first real discov(‘ry of coal was that re( or(l(‘(l 1)\ Dunn and North in iHyS, 
in the Storniberg Ix'ds «>( the C iqn* Province (tlam ('apt* ('olonv) A secoiKprafe 
coal has been pr(Klik<*(l Irom this area for some ycais, but at a high (ost ; and, 
unfortunately, no valuable coal of dtrent tpiality or extent has i ver been 
discoN'cred in the ( ajx* Province, nor, 1 fear, is likelv to lx* found 

('o\i l\ Nai \i 

Natal, sjieakmg geneiallv, bettei known lor its coal than anv otliei l^roviiK i* 
owing to the fact that the coalfield is situated within .i inoderatt* haulag<* 
distance of the Port of Natal, and that a considerable export and bunker trade 
has grown up at that Port, whicli has made Durban on,- of the imixutaiit 
harbours of call in tlic soiitliern lieniisphcic 

Natal collieries arc situated in the areas of Klip Kiver, Dundee, Newcastle, 
rtrecht, l^iulpietersburg aiicl Vryheid, over an area of some j,o(xi square miles 
Then* are jg producing collieries all situated within an .n^'rage dist.iiK e of 
about 240 miles of the I’cjrt of Durban, 

(Oal has also been found m Zululand, but it is apparentIv of «i lalhei diitv 
and anthrac itic cliaractei. hurther discoxenes, howev(‘i, ma\ take place in 
this district. 

From time to time, (piestion.s have been raised as legards the cpialitv of I'eit.iiii 
Natal coals e\port<‘d or hunkered, and in igjj a ( ommission was appoinlc'd 
by the (iovernment of Mauritius to make eiKpiiric's regarding certain sii]>plu*s 
of coal to tli<* Mauritius Railway alleged to l)e from Nat.d, upon the* ( haractc i 
of which unfax’ourable comments had lx*('n made. 

(leneraJly s}x.‘aking, Natal coals an* of gocwl f]ualitv and tin* following are 
analyses of typical Natal coals :— 



71^ JOURNAL OF THE ROYAL SOCIETY OF ARTS. Uay 31,7939 


Analyses of Natal Coals.* 

Caloxi^c 


Name of Colliery. 

Moisture 

Volatile 

Matter. 

Fixed 

Carbon. 

Ash. 

Value as 
per Mahler 
]^mb Process. 

Sulphur 

Dundee Coal Company 
(Burnnide) 

... 0.56 

23-74 

68.40 

7-30 

15-05 

1.48 

Natal Navigation ... 

... 0.90 

21.78 

69.91 

7.41 

14 to 15.15 

1.30 

Durban Navigation 

.. 1.40 

30.40 

58-50 

9-70 

13.80 

0.94 

Northern Navigation 

... 2.0<i 

25-30 

64.50 

8.20 

14 to 14.50 

0.83 

liolhanc 

... 1.50 

19.30 

68.30 

10.90 

13.84 

0.96 

Knyati 

1.70 

22.20 

67.80 

8.30 

14.40 

0.84 

Tcndega 

... 1.20 

21.70 

69.10 

8.00 

14.23 

0.75 

Wallsunti . 

... 1.25 

20.75 

66.60 

11.40 

13 84 


• Keport of Coa! Commission, 1921. 


My Department toiik steps to clear the character of the Natal coal by referring 
the matter to the Natal Coal Owners’ Society, and to the Technical Officers of 
the Department. The result was that it was found that in 1920/21, the time 
when the coal was exported, there was an abnormal demand combined with a 
tnick shortage on the railways, and the dealer took the coal without stipulation 
as to quality, of a class not usually supplied for shipment, but which is usually 
used for household purposes 

It is, on<* would think, fairly apparent that, wherever you may try the 
experiment, to purchase household coal, and then sell it for raising steam on 
sea-going ships, is a sure way of causing disappointment and even some 
unnecessary bad language in the Merchant Marine. It must be a trifle unfair 
and very misleading to attempt to judge the standard of production of any 
coal-field by such a nu'thod. 

As the analysis shows, Natal coal, while admittedly not equal to the best 
Welsh, is comparable* with Knglish North country coals having a calorific value 
from 13.80 to 15.15. It is us<‘d regularly by such steamship lines as the White 
Stai, Mine huniiel, 1 * and () , and Union (.astlc, and the general opinion at sea 
is that it is a good steaming coal 

1 he stress of competition has long comjxdled Natal C'ollierics to exercise the 
greatest care in sorting and screening, and the Union Government has lately 
pas.sed an Act under which no coal can be exported or sold unless accompanied 
by a certificate guaranteeing the grade of the coal, which is fixed by a Grading 
Committee on which a representative of the Government Department of Mines 
srts, or is C hairman. 

Figures of production are given in Table I. 

Natal Collieries, as a rule, have a considerable amount of gas, and in the 
history of the coalfield some very serious explosions have occurred from time 
tr) time. .Tli(‘ fact that the s(*ams are known to be fiery and that fire is a constant 
.source of anxiety has induced a careful system of working both by managements 
and men, and (*xpt*rionced colliers, generally from England, are employed in 
every' mine as su|:)ervisors of the native and Indian labour force. 
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The coalfield is intersected by a number of basaltic dykes which have 
imprisoned the gas in a series of large gastight compartments, so to speak, and 
the overIa)dng of the seams, in some cases, by sheets of a similar charactci, has 
prevented the escape upwards of the gas, and has rendered the working of these 
seams much more difficult and troublesrime than those of the Transvaal where 
similar conditions do not ekist. 

Stone dusting is carried on at some of the more important collieries, and 
the dust is constantly sampled to assist in the detection of danger. Tin* collieries 
which may be specially mentioned are Durban Navigation, Natal Cambrian, 
Natal Navigation, South African Colliery and Hiimsidc. l*he accident at the 
latter mine in 1922, when 20 persons lost their lives, was bt‘Iieved to have been 
caused by a native opening his safety lamp. IClectric lamps are now" being 
installed at many collieries, and thej'^ give a far better light, of course, than the 
old oil burning safety lamp, and ^^nabk better examination of the w()rking 
places to be made. The old-fashioned lamp, however, still has to be carried for 
gas testing purposes, and it remains probably the best practical indicatc^r of 
danger in the hands of the experienced. 

Electric coal cutters are coming more and more into favour and are successful 
in increasing the output where there is a good roof The pillar and stall svstem 
of working is gi\ang place to th(' long wall system in many collieriei> 

The length of the travelling ways is extending year by year, and causing 
a distinct problem to managements. A three mile trip undiTgiound with a low 
roof cannot increase efficiency of shifts underground, and inc'chanical haulage 
must be more and more resorted to. 

The class of laboui employed is, to a larg( extent, from the Indian coolie 
population, with a certain number of Kaffir boys ; the latter are generally ol 
a stronger physique than the former, but the Indians are more intelligent and 
can earn better pay. The number of whites employed in these mines is mnsider- 
ably less in proportion to coloured men than is the case in the gold and metalli¬ 
ferous mines, and there has been a tendency to criticise the value of the industry 
to South Africa on this ground, and to complain that it is merely wa.sting one 
of South Africa’s most valuable assets by exporting it Such notions take, of 
course, a very short view of the value of an industry to a country 

That there has been waste both in the mining and the method ol utilising 
coal in the past is undoubtedly true. The two seams which exist close together 
in a great part of the Natal coalfield near Hattingspruit and Dannhauser, have 
no doubt been worked wastefully, but there have lx*en great difficulties to 
overcome in operating with the two thicknesses of c(^al so close tcigetluT. and in 
waste in the utilisation of coal the whole world is the culprit 
The two scams are known as the Top and Bottomin the Hattingspruit ilistrict, 
and the Alfred and Gus in the Vryheid area. Both seams and the parting vary 
in thickness, the latter being at times as much as 40 feet. 

A typical section through these seams gives :—top seam 3ft. Gins. ; sandstone 
and shale parting 2 to 4 ft. ; bottom seam, 4ft. 6in. 
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While many of the collieries arc so placed that they can lx* worked by adit 
in the hillside, these in the Hattingspruit district are worked by shafts, but do 
not exceed 700 feet in depth anyw'herc. 

In working these seams, failure to leave large pillars to separate the mine 
into panels, and the leaving of tin* upper seam have resulted in heavy falls and 
^ob fires, which have caused the direct loss of large areas of coal. Managements 
Jiave realised the danger and the loss involved, and at some mines the diffi- 
( ulties an‘ being met effectively, as at the Durban Navigation. It would take 
t(K) long to recount th(‘ methods adopted, which arc chiefly* interesting to coal 
mining men 

Natal is already doing something to clear itself ()£ the reflection that it is only 
< x}K)rting ruthlessly one of the country's assets. In 1922, the Dundee ( oal 
( ompany completed the erectifm of a very up-to-date plant for dealing with 
bve-products of the coal at Wasclibank. The w'f>rks can pn^duce 700 tons of 
('ok(* weekl\^ 25 tons of tar, S tons of sulphate of ammonia, and small (luantities 
of creosote and naphthalene. There is now a steady output from this aiul other 
similar plants in the rnioii. 

( OAK IN IlIK TkANSVAAL 

In the Transvaal, coal was first systematically opened up near Boksburg in 
iH«S 7, and it was tliis hud in close proximity to tlu‘ Rand which tir^t held out 
tlu' hoj>e (»f being able to work the Rand beds on a large scale. Tims, on tiu* 
Ra.st Rand there has been the remaikable spi'ctacle of an .irt‘a of ground 
proclaimed under the (lold Law for gold, producing r(Xil from the same }H>rtion 
of land, the gold being worked under the (iold Law and subject to the (ioveru- 
inent’s administiativi* control under that Act. while th(‘ coal is the pr()|X‘rty of 
the owner of the farm and worked by him under his ordinary base-mineral 
rigid s. 

Coal in the 'I ransvaal is found in four distimt geographical di.stricts and is 
))robably very extensive 

(a) 'File present producti<ni comes from tht* High Vt‘ldt in tlie neighl>ourlnMid 
of Witbank, roughly in th(‘ an*a Ixtween the Ka.stern ('scarpment of the High 
Veldt and the Natal and Delagoa Bay main lines of railway, an area of some 500 
^uare miles 

{(}) The Bushveld area north of Pretoria. The coal measures here are of 
considerable thickness but tlie coal is probably not of veiy good quality. 

(c) The Lenujinbo area along the Eastern border of the Transvaal in the U»w 
country. This coal appears to Ix' a g«KKl average cpiality, but somewhat 
anthracitic and is probably much Imiken by the neighbouring igneous r(»rks. 

{d) The lAnq>o|)o area in the Northern Transvaal near the Messina Cop|x*r 
Mim*. This is .1 grade coal so fai' as opimed up by tlie CoppcT Company for 
its owii purjxises, but the coal measures an‘ probably extimsivo, and in such a 
large area, thyn* may Ih‘ st*ams of Ix'tter quality discovertnl in the future. 
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(e) The North Waterberg area which is really an extension westwards of {d) 
Limpopo area, which has bmi mentioned Here the coal has been found in 
very thick seams at a very small depth there I>eing four seams abin e i jo U\ t 
of 5, 7, 10 and 6 feet thickness, aiiothei of 22 feet at a depth of 3 (k> feet, 
and at 330 feet anothei seam of 13 fe<‘t thickness lh( lower seams are ol 
ordinary local quaht> and quite up to the I ransvaal quality, while tin upjnT 
ones are verv bituminous and of good coking qualit\, a fact wdiich nia\ be nt 
great imjx,stance in the future 

\s mentioned abo\e, li<»we\ei, it is onl\ in district (a) High \Vldt that tin 
greater part of the lrans\aal coal is being produced to-dav and the following 
table gives analyses of these coals — 
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portion ot tlu co«il ustd loi oidiniu puipo cs in the li ins\ id i g 1)\ powti 
companies lailwavs imiu s mdwoiks uid it supi>lu s th wholi ot tin hunkn 
c\}>oit tiadi ol Diligoi P> IV \lthongli not (f|uil t( tin (|ualit\ of imu h ol 
the Nat d ( o d, tlu J rare \ lal < 0 il luis found its w i\ into tlu Indn 1 ind taste in 
in.nktts iiid during tlu wai it stuind .i footing in whin il hi in t 

hithi ito ]>( cn kiitiwn llu l>unk< 1 truU hisoitinluin id\nsil\ dt<(ttd1>v 
the lii( k of (quipnicnt at tlu Poitugiust port ol I oiin n(,o M injiu s hut 1 nion 
inhglitiiud poln V now pn \ ids and it ina\ Ix udptt 1 tint tlx »\poittMdt 
of tlu 1 ninsvaal will ( \p end rathe I th in dnnini^h lli(s( tm in thn j)oi 1 jom»l 
tlu I ians\a<d an mi\ sh dlow ind hn d imp is i \ n 1 m onuiniKt owing 
to tlu shedlow d( })th ol tlu s< am^ Jnsoin< ii sjut is ilws» un »n dniovt 1 
m di tlu suilui and (onsidt labh siihsidnu« tikts|»!i(( in iinn\ ( nc s is oon 
as tlu last of tlu loalisdiavMi l)i Mi lloi ionnnl\ ol liu (uoIolu d^^niMs 
wrote an < \hansti\i .m oimt of tlu*s< ocniinnns towhulitlx (injuiiii mix 
be rc fened 

As figniis show the Tiaiisxaal eoalfuld with its natiii.d olf shoot in tin 
Northern Ini State just ovc'i tlu Vaal Kuti is at pnsiMit and is hki 1\ to 
remain the most imjxirtant coal piodiieing area of tlu I nion, and tin iiuntlv 
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discovered extensions northward appear to make the supplies of this mineral 
almost inexhaustible. Recent experiments go to show that several of the 
Transvaal coals are likely to produce a satisfactory coke, a most important 
consideration in reviewing the future of the coal industry' in that province. 

Oil Shale and Torbanitk. 

Considerable attention has been paid in the past few years to the occur- 
r(‘nc<‘ of oil shale and torbanite, in which the Union appears to bo rich, 
although none of them have liecn worked Several coal seams also appear 
to give very high dLstiUates such as nitrogen. 

Those shales hav(‘ been shewn to exist over large areas in the Ermelo and 
Wakkerstroom districts of the Transvaal as will as at Irnpendhle in Natal 
Results of laboratorv distillation tests an* given in Major Trevor’s paper 
“ Mineral Wi-alth of the Union.” and several companies have also made 
exhaustive in\estigation a.s to extent, working costs, and values of these shales. 

As supplies of natural liquid oils decline, with the increasing demand for oil 
for all purposes throughout the world, no doubt these shales will ultimately 
prove lenuincMtive to work 
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Next 111 inqHirtance to co.al conu* the minerals, copjxjr and tin. The iron ores 
and the development of a steel industry have already l)een dealt with in a recent 
paper read l)efore the Royal Society of Arts, by Dr. Van der who was 
chairman of the Electricity Commission of the Union, and is at present connected 
with the Gk>vernment scheme for the building up of a steel industry. With 
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regard to the prospects of this scheme and the possible markets for its output. 
I will, therefore say nothing now. 

The most famous of the South African copper mines have been those of 
Namaqualand, where the Cape Copper Company and the Namaqua Copper 
Company produced copper with great regularity from about 1864 and 1887 
respectively, up to igi8, wht'n the price of copper fell heavily after the war. 

The former Company’^ mines at O’okiep and Nababcep, and the latter’s at 
Tweefontein and Concordia have returned enormous profits over this period. 
The Cape Copper Company returned some ^£4.500,000 to its shareholders, while 
the Namaqua Company ha^ distributed over 400 per cent, in dividends before 
the war. A visit to these mines is well worth making. Situated on the central 
range of Namaqualand, ()0 to 80 miles inland from the Western coastline, they 
can be approached from the somewhat precarious roadstead euphemistically 
called Port Nolloth, or by car from Cape Town—usually a two days' journey 
over rough country. By either r^.'Utc a very arid country has to be crossed, the 
rainfall being about the lowest in the Union - 2 inches at Port Nolloth—though 
a little more along the C entral Hill range in which the <'oppcr mines are situated. 
Sea fog due to the cold antarctic current up this coast is about the only form of 
moisture on which the scanty scrub subsi.sts. Occasionally a Northwest winter 
gale penetrates into the Namacpia range and gives a day or two’s welcome 
downpour, and within two or three days the whole wilderness springs into a 
magic carpet of wild llowers, which covers it between the huge rock outcrops 
with incredible j)atches uf yellow, purple, red and blue. 

But with its peculiar charm few districts offer such poor facilities for mining ; 
there is no timber, little water, and lalwnir is scarce ; and a tribute must be ])aid 
to the entcrprisi’ and persi.stence of the two companie.s 1 hav(‘ meiUioiK^d. It 
was the Capo Coj^per Company which built the narrow g;‘ugc* railway to Port 
Nolloth which has hauled u[) vast tonnages ol machinery, fuel and stores, and 
brought down the ore for shipment. Here again at Port Nolloth, everything 
had to be handled by lighters towt'd out llir{>ugh the entranci’ in the re<*l to 
ships lying in the roadstead, shrouded lour days out of live in dense fog and 
pitching and rolling to the heavy swell which rolls up almost incessantly out of 
vast spaces ol the .South Atlantic. 

The country rock in which the Namaqualand depo.sits occur is massive 
gneiss. The ore occurs in dykes of various intru.Mve rocks, mica*diorit(‘ at 
Ookiep, hypersthenite at Nababeej) mine, and norite at 1 w(‘cfontcin —all of 
which tend to run into the gnei.ss and make the task of following tlie ore-body 
one of considerable difficulty, to w'hich, however, the shar]) eyes of the* Caj)e 
boys arc quite equal. 

The ore occurred in a senes ol lenticular bodies m the gneiss, oval sha])ed 
and disappearing in depth into thin leaders, wdiioli again ojiened out into further 
ore masses ; but each one smaller than the last, until the deepest became little 
larger than an office table. The whole character of dep)osit was laid bare in the 
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workings of the great O'okiep mine, where the vast stope ca\’ities of the upper ore 
bodies gave place in depth to smaller and ever smaller excavations, until at last 
in the bottom scarcely a trickle of bomite could be seen. It would seem as if 
the ore deposition took place in increasing richness as it rose towards the surface 
and superincumbent pressures became less. The paying zones have practically 
cut out at 600 feet in O’okiep and Nababeep, although at Tweefontein ore has 
been extracted clown to just under the i,oooft. level. The stopes in the O'okiep 
mine are 70 to Sn feet across and as high as 120 feet, and when lighted up by 
men working tar up their sides, form a magnificent underground spectacle, 
comparable with the great stopes in the old Great Laxey mine in the Isle 
of Man, and with those in the old Dolcoath in Cornwall, and with the 
Sh(*ba in the* HarbcTton district. 

Man\’ prosfXTtf^rs hold that a rich outcrop neces.sarily moans good (jr better 
ore at lower depths, their .slogan being “ it must have come from down below, 
so there must be more if you sink to it.” a line' of argument which has proved 
vcTV fallacious in the case of man\^ promising outcrops of gold-bearing quartz 
r<‘efs in the 'lrans\'aal and elsewluTe. 

Considerable tonnages of lower grade* ores still re main to be* worked, thejugh 
the leri^tine gloiy is cle*parted Modotn smelting plants have* now been e‘rectt'd 
at all th(*se mines with, as the* liguirs show, a n*snlting ineTe-ase in the percentage 
<if ore e\po?ted. l)evelo])ment in Namaepialand tei-ela\' depends rather on the 
recent ii< h alluvial diamond linds m the* coast belt anel towarel tlie^ Oiange Kiwr 
Mouth 'lhat strange mountain mass of the* Riehte*rsveld still calls to the 
adventurous and rnav vet \i«’ld some* v«iluable ('opptT ores 

I he othei lainous cop]H'i mine* of the* l uiem is tfie Messina m the Noitlu'rn 
Transvaal eiox* to that other gi<*at liver, the lanipojx) Verv difftTent are the 
sceiiie and nieteoie»logi<'al fonditioiis then*. A vast grassv plain sl,)j)i«. north- 
ward to tlu* ii\<‘i, formerh tnll of big game*, malaria and Jlaobab ti(*(*s Sow 
the game is disapj)eaiing tluaigli a hon may still be met with when yon are not 
e*\])ecting one- the malaria is be*ing <lri\’en out by the eltorts oi the manag(‘nu‘nt 
un(l(*T tie* enlighte*ne(l administiatie»n of the* Manage*r. Mr b'.merx, and the 
Haobal» tn’fs an being t\pjf)ittd ])y a ctannuTeial coin[)any, vviiile* the old- 
lashi«)ii(d waggon trails] mt is n(»w ie]>laeed bv din*(t lailwav e*omninniration 
with the >onth. 

The mine lias lH‘en eie\ el(*]>e*(l upon the* <\U' of a number of old workings, 
winch In-t altiae'ted the attenti<»n ot capital afte'i the Hoer War. A mining 
ka.se* wav granted by tin* Tian.svaal (Government, the area being situated in 
(row'll lands 1‘roelnction < onnneneed in niot) anel inereased steaelily until 
lept). v\hen it b(‘gan to fall, with the* fall in the* piua* of i'oj>j)er. After a consieler- 
uble* struggle owing to the low' price obtainabli*. the mine shut down in i()2i'-22. 
when the* Namae|ua mine's were in the .same' condition, though operations we're 
lesumi'd by 1923, anel the mine has been pre)eUu'ing an average of (i.eieiei tons per 
annum since then. 
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The tonnage, percentage of copper and value from the Cape and Transvaal 
mines respectively since 1915 arc given in Table II (page 720), in which similar 
figures for tin arc given. 

The Messina ore occurs in a series of veins, which, though somewhat uncertain 
ill value, are showing on the whole better in depth at some places than at the 
surface. The ore occurs in lenses in a zone of fractured gneisses, which form 
the country rock. This zone extends roughly for nearly 20 miles, and varies 
in width up to 300 feet. The bigger lenses are in the higher levels, but in tlu* 
lower levels down to 1,300 feet, the ore is still present though more disseminated. 
The lenses occur so irregularly in the fracture zone that the results of develop¬ 
ment are very uncertain. 

Copper lias been found 4»lsewhere in the I nion in quartz veins in Hay 
(iordonia and Prieska, and at Ind/wa in the Mount Ayliff district of East 
Griqualand, in this case a.ssociated with nickel and a certain amount of platinum. 
None of these have lx*en develojied commercially, but the la.st-named is a 
particularly interesting occurrence, dipping in under the great escarpment of 
the remote Tn.sizwa Mountain. 

A word must be said of the copper occurrences in that curious land, South 
West Africa, Whil< i‘xten.sive trai ls of copjxT are found all the way from the 
Orange River through the arid ])lateaux. and the stunted bush of th*' NorthiTU 
Hills to Tsumeb, actual mining has only taken place in recent years «it the latter 
place, in the (irootfontein valley, and in the desert mini' of Khan. Tlie latter 
with a huge and valuable plant, has not been able to proihice coppi‘r at sutfi- 
cientiv low cost to sur\'ive the jx'riod of low prices. 

The great 'Isunieb mine with its huge mineral body and its complex ore, 
iucluding copper, lead, zinc and silver, has produced .some of the most wonderful 
individual sj.x*ciini*ns of various ores of cop|X‘r to be .seen anywdiere. The ex|>i)rts 
from here and the neighlxjuring .smaller workings have varied from 30,000 to 
45,000 tons {x*r year, and the whole of this ore used to go to Perthambrv near 
New York for smelting. 

While the Namaijua mines to the South have been largelv worked by labour 
recruited from the immediate neighbourhood, and the Namaquas have proved 
themselves singularly elficient underground men, the 'rsumeb mines havi* hail to 
rely largely on labour imjxjrtcd from the Northern tribe of Ovambos, north of 
the Kunene. Efficient labour will probably always be one ol the mam dilfi- 
culties which mining will have to contend with in South West Africa, the other 
two being transport and scarcity of water. 

At the Messina mine an exjK*riinent was made witli white labour on deviiop- 
ment work in place of the Kafiir gangs. Young white men of good jdiysique 
were recruited locally at a fixed rate plus bonus for fix)tage drilled iiiese men 
were employed in each place with tw'o drills, and they fetch and carry iheir 
own drills. Some of thesi* men turned out w^ell. 
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Tin. (v. Table II.) 

It is not a little astonishing, considering the army of energetic prospector, 
who have for years scoured the Transvaal looking for gold, that tin was only 
discovered first in 1904. Cassiterite has now been foimd over a large area oP 
the Bushveld, some 250 miles from East to West and about 100 miles from 
North to Sotith, in the granites, and the felsites and sedimentary rocks at the 
contacts. The tin is found in joints and bedding planes and is very irregular. 
At Rooiberg and LceuwpoOrt and Zaaiplaats successful mines have been 
developed which have produced regularly and have made the Transvaal one of 
the accepted tin-producers of the world. The tin is exported to the Straits 
Settlements where the best market exists. All these mines have had serious 
difficulties to contend with in the very irregular character of the tin deposits. 
At Zaaiplaats the miner has to follow a series of small trickling leads which run 
into larger pipes or lenticular bodies of rich cassiterite, which pinch in and out 
with the utmost irregularity. At Rooiberg the mineral is in vertical fissure 
veins with lateral enrichments passing into the country rock of remarkable value 
but tending to decrease in depth, all the richer values having been obtained 
within 100 feet of the surface. At Leeuwpoort the veins are flatter and richer, 
but the tin does not run into the country rock in the same way. It is interesting 
to note that these areas have been extensively worked for tin in the past, and 
that the ancient workings led to the discovery of the present mines. \^o these 
workers were nobody knows—the present South African peoples known to us, 
having no knowledge of the working or use of tin. 

The peculiarity of the Zaaiplaats ore occurrences is that they occur in 
irregular pipes or tubes wandering through the massive granite at all angles and 
in all directions, without any recognizable general trend of direction or dip 
The cassiterite often appears like an eye on the surface from which it opens out 
and pinches and opens out again into massive cassiterite. There is often a 
casing of tourmaline, hard and well defined and disappearing gradually into the 
country granite A large number of minerals are found in some of these pipes— 
mispichol, pyrites, scheelite, nolgranite, magnelite, molybdenite, galena, 
zincblende and fluorspar. 

One of the longest and most productive pipes at Zaaiplaats has been followed 
for over 3,000 feet and in places gave a section of over 20 feet of solid tin-stone. 

fn the Eastern Transvaal and Swaziland, on the other hand, a fairly large 
alluvial tin field occurs, caused by the denudation of the j)egmatites in the older 
granites. Owing to the heavy rainfall and the mountainous character of the 
coimtry and the consequent concentration of the detritus, working is carried on 
by the comparatively simple and^ old-fashioned method of hydraulicing and 
sluicing. It is said that this ore is remarkably free from impurities. The export 
is about 300 tons per annum, and at present rates of working these deposits 
should last many years. 
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In the Cape, cassiterite has been found in small quantities in the Kuils River 
district between Stellenbosch and Cape Town in small lodes considerably broken 
in the local granites. A certain amount of alluvial has been worked in the 
valley, but the amounts of tin actually shipped have been small, some 600 tons 
in all. 

In South West Africa there is a very distinct zone of tin country running 
East and West of the remarkable granite mass of the Erongo Mountains, which 
form such a picture going northward from Karibib. There is another east of the 
Brand Mountains, and a third near Neineis. The output is steadily increasing, 
an& it is possible that some rich discoveries in connection with the pegmatites 
may yet be made. The great difficulties are, of course, high transport and living 
charges, and lack of water 

The figures of Union exports of tm are given m Table II. 

Of the remaining minerals jiroducod in South Africa, commercially the more 
important are :— 

Chrome Ore . al)Out £25,000 worth per annum 

Asbestos . ,, £340,000 ,, 

Corundum. ,, £101040,000 ,, ,, ,, 

Soda .. £30,000 

Lime ... ... ,, £210,000 

Salt „ £140,000 

From tune to time galena, antimony, arsenic, iron pyrites, tungsten, manga¬ 
nese and graphite have shewn considerable export figures but are just now at low 
water level. 

Certain minerals .show a small but regular production and being of good 
quality with considerable reserves, are likely to add to the export totals 
considerably in future years. I refer to magnesite, mica and talc 

To give a few particulars of the more important : -- 

Chromite has been found to be widely distributed in what is known as the 
Bushveld Igneoues Complex, North of Pretoria, in the lower portion of the 
Nontes, and have been traced through the Lydenburg and Rustenburg districts 
over a large extent of country. The chromite varies in thickness from six inches 
to six feet, but the occurrences arc irregular and need careful following up in 
depth, as the dip varies very greatly, and a’ong the strike. 'I he chromic oxide 
content varies from 28 to 50%, the average being about 40*;In the Lydenburg 
area where the largest bodies occur the average is from 42 to 46%. 

This ore has a larger content of ferrous oxide than the Kiiod(*sian chromite 
It is doubtful whether this should be considered a disadvantage for the making 
of ferro-chrome. 

The Lydenburg ore can be delivered l.o.r. at Uelagoa Bay at 35s. per long ton, 
and with the large reserves available an ever increasing export of this mineral is 
likely from the Transvaal. 
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Asbestos .—^The most interesting, the most widely distributed and the most 
valuable of the Union’s non-metallic minerals is undoubtedly asbestos., 

The Cape blue or crocidolite variety has been worked commercially in tlu' 
Cape Province since the early nineties, though spt'ciinens of it used to n‘ach 
this country long before that. 

The increasing use of asbestos for all purposes where non-combustihU' and 
heat resisting material is required has resulted in an evTr increasing output in the 
l^nion of this and the other varieties. 

The chief varieties available in the I’nion are thus summarized by Hall; - 

(1) ('hrysotile or White Asbestos—the well-known and valuable h\drated 

silicate of magnesia Transvaal and Natal. 

(2) CnK'idolite or Capt' “ blu(\” a lav’ender blue ferrous silicate hornbleiuK' 
('ai)e and Transvaal. 

(3) Amosite, an a.sh grey ferious silicate hornblende I'ransvaal. 

(4) “ Asbestic,” so-called a nici>s fibit* variety ot anthophyllite- Transvaal 

(5) Tremolite, silicate of lime--Natal. 

(j) ('hrysotile.- The b(‘st known iK'curreiices are Ea.st of Caiolina, and in the 
Kaapsclie Ho(‘p District of Harbarton. 

'riie fornur is not yet important ('ommerciaily but the latt(T, King in a 
serpentine belt ninning undeiiu‘ath the Quar/itas of tlu‘ great 1 )rakensburg 
escarpment, uliK'h includes the picturesque and dominating kian/es ol 
Kaapsche Hoep itself, is being actively exj>loite(l bv the N(*w Am anthus and 
other comjianies. 

The working at the Amianthus is bv adits, driven 70 teet apart, estc'iiding 
down t<i about ^P'SO leet 

'rin fibre trom ^hat is known as the Kibbrni Line is ol (‘xeeilmi qnalits and 
is now wc'll established coinmeu ially, and siweia! giad-'s are H'giilaiK tinned 


out 


A 

P> 

h: 

1^' 


oV(T 1UK he^ 
j to I i inehe'* 
nu'h upwiirds 


<1 ... ... ... ... ... ‘ to ] ineh. 

Th(‘ last two an' j^rejjan d bv milling, A and L* 1 )\ hand-( oblang. while is 
pri’pared by a combined tK'atment. 

The laige number ot seams, the superioi cju.ditv of libn- and tin ea-»e wa'tli 
W’hich the fibre is detached make this a potentialK \'<»liiabl<- dis(c)\,f\’. and 
ensure' low w’orking costs. 

The othc'i ('ompanies are working on an eastern e-xten^ion of tlies<‘ libre \c*ms 
in the same sertx'ntine and they are quoting tibn* up to two iiuhes. 

The chrysotilc occurrence in Natal is sitniated in the 'fiigehi valley and 
although the ruling length of fibre' is le'ss (j to h incli), it apfie'ar^ to lx* ol ve ix* 
good quality, but so far it has e»nly be'en w’orkeel at inte-rvals. 
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(2) CrocidoHle.—lht large exploited Cape occurrences are situated in the 
banded ironstones of the Lower Griqua Town series, from south of the Orange 
River, northward right tlirough Kuruman into British Bechuanaland, a distance 
of some 3fX) miles with a width roughly of 30 miles. As Hall says : ** it is the 
most extensive stretch of asbestos bearing formation known.” The present 
production which is from a variety of places is capable of almost indefinite 
exjiansion. 

The southern s<*ction astride the Orange River has been developed by the 
Cape* Asbestos Company with headquarters at Koragas, 35 miles north west of 
Prieska, their most famous mine being that at Westerberg where working has 
gone down to over 250 feet. 

Generally sjx aking, the method of working espcciall / in the northern section 
has lx*en by the vet>' old fa.shioncd and simple method of open-cast, the work 
l>eing carried on entirely by natives under their own initiative and in their own 
way This way is generally wasteful, slow and uneconomic, but the combined 
output from a number of small workings becomes considerable 
(irading is based as usual on length of fibre and is as follows : - 


X 

s 

A 

B 

( 

I) 

K 


up to i inch 

itoi 

itoi 

J to li 

litoi? 
ij to 2 
over 2 indies 


rhe larger fibre from B to K is hand graded, 
graded 


the shorter grades are machine 


'rw'<» distinct sets of intorbedded seams exist on Westerberg, each made up of 
from 3 to 7 parallel seams ; they always (xrcur as cross-fibre seams interbedded 
in the banded ironstones. At over 200 feet these ironstones become softer, but 
there is no det(*i loration in fibre quality. 

In the Transvaal the crocidolite is restricted to the north east in the southern 
portion of the jncturesque and beautiful mountain country of the old Haenerts- 
burg goldfields, some 60 miles from Pietersburg. The scams are interbedded in 
the lower sei tions of the l^retoria series close to the dolomite. They are in 
ferruginan .slates very likt* the Cape banded ironstone. They have only been 
opened up in rt*ccnt years, but are capable of considerable development. 

riit* (Tocidolite variety differs from the crysotile in that it is credited with 
higher efficiency as an insulating material, both as regards heat and electricity, 
an<l with being unaffected by ordinary acids and chemical solutions, as well as 
by sea-water On the other hand the chrysotile offers greater resistance to 
very high temperatures, and is softer and therefore more easily dealt with in 
miUing and reduction. 
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(3) AfMsUe ,—^The crocidolite fibre mined at the famous mine at Penge shows 
remarkable lengths up to between four and seven inches, a virtue which has l>eon 
anything but an advantage, as it proved too long for existing plants, and had 
to be cut to suit the market. This fibre is higher in iron than the ordinary 
variety, and contains very little soda. It was discovered in i()07, and has been 
worked in the Penge mine down to a depth of over 400 feet. Its name was given 
to it from the initial letters of the “ Asbestos Mines of South Africa.” 

The Egnop and Amosa mines are the chief producers, and very large (luantities 
of this asbestos have been opened up. There are three groups of deposit each 
consisting of several parallel scams occurring with the utmost regularity a 
rare thing in asbestos deposits so that it has been possible to lay out the mine 
working with a regular system of drives and levels The* fibre maintains its 
length over long distances enabling a regular stanvlard of over six inches to be 
kept. 

Tile quality of amosite diffcis considerably from an> other form of asbesttJ.s. 
riie mineral is certainly rough and harsh to the touch but has gn'at tensile 
strength and is to a certain extent elastic, quite a p(‘culiai feature. The market 
for this fibre is bound to extend as its (jualitus become better known in luiropi' 
and America 

(4) is a mass fibre hornblende associat(‘d with certain basic igneous 
rocks on the farm Korea about fifty miles west of Wateifoort siding on the 
Messina line It forms a valuable insulator when mi.\ed with magnesia, and is 
made up for boiler lagging. Though not suitable ftir spinning it is suitable for 
manufacture into sheets and building material mix(‘d with cement or magnesia 
As large quantities an' available and mining costs are l(»w there should be a good 
market for this variety 

(5) fremoliti' 'Ihis mineral is tound in Zululand iboiit 50 miles from 
Dundee The de|xjsit is in gieeii takose nu ks, and is a pale gn*enish grev to 
whiti.sh A lertain amount has been worked uj) into asbestos stone bficks, 
boiler lagging and for steam packing, but the amounts produci'd have not a.s 
yet lieen large* 

It is inten'sting to note that whereas previous to piactic ally the whole 
output of asbestos from the Uniiui came from tlx* ( ap«* Provinre, since that date 
the discoveries referred to in the Transvaal have* pi.iced that Province in the 
leading position and in recent years the* Iransvaal has l)C(‘n pnulucing at the* 
rate of eiver lo.exjo tenus per annum 

Corundum - No mining industry in the* I'lnejn has sullert'd so severely fremi 
want of organization and co-operation between prexlue ers as that of corundum 
Hand to mouth methods, laxity and irregularity in grading and want ol capital 
to enable producers to finance their expeirts have tedd their eiwn tale. Figure's of 
export have fluctuated between 123 tons in 1921, and nearly six thousand tons 
in 1926. World competition and irregular demand in the European and 
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American markets for abrasives can be blamed to a certain extent, but by n 
means entirely for the state of the industry. 

The corundum is found in the form of large broken crystals in the gneiss and 
schists of the Zoutpansburg and Barberton districts in the north and no^h- 
eastern Transvaal, and has been worked for many years now by the farmers in 
the h^rmer district around Bandolier Kop. The crystals occur in the surface 
detritus in a gravel about 2 foot thick, and are easily worked by native women 
and children, and wt)rking costs are low. 

The pan nt rock app(\irs to be interbedded in folds of the gneiss. With the 
i‘xhaustion of the crystal corundum, “ boulder corundum *' of a compact massive 
character is found in situ nmning up to 60 per cent, corundum. Supplies 
apjx’ar to be unlimited. 

Th(‘ Transvaal ('orunduni Company and others have made efforts to establish 
the industi N* on a sounder basis and to ensure that regularity of output and 
grading which are <\ssential in securing and keeping any market. That those 
efforts au‘ bound to succeed in time becaus<* then* is a large and reliable market 
and an ec[ually large and promising fi(‘ld of supjdv, there seems to be no doubt. 

Soda. This is produced from the remarkable occurnmee at the crater-like 
depression known as the Pretoria Salt Pan, a few miles North of Pretoria. 

I lie bed of tlie pan is about 2H acres and consists ot a black mud c'ontaining 
masses ol trona, or solid crude carbonate of soda. The South African Alkali 
Co. lias bad a .soinc'what ebeepuTed career owing to difficulties of treatment, 
but it looks as if now the comjiany had overc'ome its difficulties and had devised 
a success!ul plant. 

I.imv. Vast areas of the rnion an* covered bv a great thickness of desert 
lime, and large sections of tin* Transvaal bv the dolomite. It is Iiardly surprising 
tilerefore that the u.se <>i local lime is steadily inereasing. 

riie common blue lime lor building comc'S Irom ordinary kilns burning the 
magnesian limestone' in sc'vi'ral dustricts of the ('ape and Transvaal, while white* 
lim<' ioi (diemical and metallurgical purposes e'cnnes also from eavo fillings, 
stalagniitic de-posits, etc , in the eiolomit(*s. At Taungs a largo occiirreiu'e is 
being ojH'Ued up. 

'I'he de'siTt limestone ge'iUTallv exmtains a consideTable amount of silica and 
otl|e'i impnritirs ; it is largely worked for making e'ement in the f ret' State, 
and at Pretoria and Mafeking. 

Tlu' re'sources ol the* Union in lime* have been care'full^’ surveyed by Mr. 
W'yburgh ot the* (ieological Surve*v. 

Salt. There* are* no known el«*|)e)sits of rock-.salt in the Union, but in the more 
anel stretefu's id the high void mimcrems shallow depressions occur with no-out- 
ffow, sometimt*s of se'veral sepiare miles area, from which the* wat(‘rs of the rainy 
season are rapidly e*va})orate*d, with a resulting brine remaining close tei and 
on the surface. Practically all the salt used in the* (’nion comes from the working 
of these pans, t|ic .salt Ix ing obtaine*d by sedar evapeiration in .shallew dams. 
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A few of the larger producers are adopting artificial heat for final precipitation, 
and this tendency will probably increase. Much of the salt is contaniinatt'd by 
dust carried by the ever present dry winds blowing across the v<»ld. The 
industry suffers from lack of organization, heavy transport charges an<i extreme 
poverty among many of the producers ; but the cxcessi\'e competition has th(' 
advantage of keeping down the price ttj the consumer. The industry will (Con¬ 
tinue to grow as the Union markt'ts increase, and its re.sources are pretty well 
unlimited. 

Generally sj>eaking, th<‘ base mineral production in the Union is capable of 
indefinite expansion, but m all cases projxjr development ahead to ensure 
regular output, careful grading and care in quality of production, matters which 
may seem quite c(jmmonplace, but which have bt'cn too oft(*n neglected in tlu‘ 
past, are essential to success 

As the local markets increase with the development of the natural industries 
-of the country, using the raw materials w'hich are at hand, so it will be possible 
to study and improve marketing abroad In practically all tlu‘ miiu*rals 
referr(‘d to above there are large reserves available. 1 need onh' instance the 
rt'cent discovcTV of large manganese occurrenc'es at Postmasburg, where 
millions of tons (»f e.vTcllent ore are in evidence. It is satislactory to know 
that long negotiations have at length been ('oncluded, bv which (>5 miles ol 
branc h railway line is to be constrm ted to Postmasburg Irom the branch lim* 
at Koof) Manstont('in, .ind a ccunpanv is undertaking the working oi these 
deposits at the rate ol joo.ooo tons for the first war, and ri.sing to ^cki.ooo 
tons in subsequent years 

('ost of trans|K)rt is the ever pres(‘nt difticult\'in a vast country like South 
Africa, where even home markets are nmicUe in {xiint ol mileage Labour 
remains cheap in spite ot increased eomjxdition from mines, industries, rail 
ways, hous('holders, municipalities, all of which dejiend with (‘ver in<T(*asing 
insistence upon tin* good-natured and ubirpiitoiis Kaffir inliabitant of the 
I’nion. Good roads are of th(* utmost importance in the present stage of 
th(* Union’s history, to feed the railways, to bridge distances which only the 
motor car can economically link, and to unite points and communities hitherto 
remot(‘ and jHThaps un.sympathetic to one anotluT and to the w^orld at large. 
To none is improved transport more important than to tin bast* mineral 
pnKlucers of the Ihiion. 


I)IS( 

Thi ( haikmv.n s.ii<i all \v«»ul<l li.i\«‘ Itstciud with \cr\ i^reat interest to the 
1<*( turer sable account ot tin- haseiintdl inUiislrn^sof the-1 nion He was particularly 
glad that the matter ol transport had bei*ii^ emplmsised .\lPwho knew Soiitli 
Africa rtalist'd what that meant the distances wc^re so vast , roads and railways 
were mH.es.sar\. and it vc.is essential that the transport .should be as cheap as it 
could feasibly l»e ma(l<‘ Tm-o liad been a tendency of recent years to i*o in the 
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other direction, for reasons which it would be out of place to discuss at the moment, 
but certainly the question of transport was a matter of the very first importance 
to the progress of industry in South Africa. The lecturer had confined himself to 
the Union of South Africa, but, looking beyond to the large areas of South Africa^ 
m Rhodesia, for instance—one found the picture intensified. In Rhodesia, apart 
from precious metals and stones, there were two products which were of the utmost 
importance. The production of asbestos in Rhodesia was more than twice that 
of the Union. If the productions of asbestos of both Rhodesia and South Africa were 
added together, they came to a very large sum indeed expressed in money. Just 
to give some slight idea of the importance of that production of asbestos, he might 
point out that in the year 1927 the production from Canada, which was the biggest 
asbestos-producing country in the world, had come to 274,000 tons, and its value had ' 
been upwards of 10,000,000 dollars or, say, ^2,000,000. The South African pro¬ 
duction had bc‘en only 00,000 tons—38.000 tons from Rhodesia and 22,000 tons 
from the ('ape, but the value of it in the aggregate had been much more than half 
that of the Canadian pnxiuction, namely, 300,000. Whereas the average value 
of the (Canadian production had been about £6 a ton, the average value of the South 
African pnxiuction liad bt‘en ;f,6b per ton. The reason of that was tliat the lower 
grade's of asbestos were left behind in South Africa ; they were not worth the 
transport, and were discarded , but in ('anada the wliole ol the production was 
utili.sed. So that, looked at from the world point of view, Canada stood first, then 
Rluxlcsia, then the Union ot South Africa, after wliich followed Russia. The 
second product which lie had in mind was chrome ore. Rhodesia supplied the 
world with chrome ore. In 1925 she had produced 135,000 tons ; in 1026, 181,000 
tons and m 1927, 218,000 tons (voing to Northern Rhodesia, at Broken Hill then* 
was the first zinc plant which had ever bc*en worked in South Africa, and although it 
was on a small scale the deposits were large, and without doubt there would be in 
the future a very large pnjduction The zinc ores of Broken Hill had also a pro¬ 
portion of vanadium in them—a mineral which, though not mined in great quantity, 
was of the greatest value. South Africa really supplied the European demand 
for vanadium. Huge deposits of copper had also been recently opened up in 
Northern Rhodesia, which would certainly not only have a local interest but a 
vaster interest from the pt)int of view of the British Empire. Nature dealt lavishly 
in the matter of minerals with South Africa ; she gave with both hands. She did 
not scatter her gifts of diamonds merely here and there, as in India and in Brazil, 
but slie poured them out, as it were, in buckets full. When she gave gold, she gave 
It to the Rand in such quantities as to make that district far ahead of any other 
goldfield in the world in production. So it was with other minerals. There were 
endless supplies of coal and manganese ores. In Northern Rhodesia tlicre were 
millions of tons of copper ores which were already proved. In a very few years 
that country would be a hive of industry. The lecturer had given a most admirable 
account of the mineral wealth of the country. 

Major T. O. Tri voh, A.R.S.M. (Late Inspector of Mines, Union of South Africa) 
remarked that both before and during the time he had been a servant of the Union 
his duty had been to push forward tJie discovery and the mining of minerals. He 
had always been an optimist, and he was still an optimist; indeed, tlie only thing he 
was sorry for was that he had never been optimistic enough. He did not want 
those who were to attend the meeting of the British Association for the Advance¬ 
ment of Science in South Africa during the coming year, to imagine for one moment 
that everytliing wJiich was to be found in the matter of minerals in South Africa 
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had been found, or tliat everything whicli was to be worked there was being worked. 
The lecturer had mentioned the copper at Messina. That copper at Messina had 
been found by ancient workers. There were many otlier ancient workings in the 
country, one of them very much greater than Messina, and it was not yet known what 
the ancients got from it, or when they got it. There were other workings where the 
ancients had presumabl}’- worked for spccuiarite. He knew workings which he had 
measured up in several cases, where over 100,000 tons had been shifted by people 
who had known their job; and nobody to-day could state what that had bt*cn done 
for. It could only be presumed that it had been spccuiarite, either for decorative or 
colouring puzpose.s, but it took a good deal to imagine that those enormous quantities 
could have been used for such purposes. As an example of Jiow long it took to find 
the value of things, although the manganese deposits to which the C'hairman had 
referred had been mapped years ago by the Geological Survey, not a word had been 
mentioned then about their being of any possible value, because at that date there 
had been no probable value. Circumstances had altered sine e, and now tliose dei)osit8 
were of extreme value. There was another deposit, small in si/e liut economically 
important, namely, fluospar. In one district Ihere was a place where tlie Boers had 
used to go for "pretty stones" to put on the graves of their relatives, and all over 
that district could be seen gra\ cs marked wdth lumps of lluospar. That material wiis 
now being workefl by an American firm, which was producing a very largo output. 
Then, again, there was copper and nickel in the jiusli Veld. A very promising 
discovery had bc*en made of copper nickel ores in magmatic form, (k)balt deposits, 
too, had not yet attracted the attention they deserved. It was the same story' 
throughout the whole country. Dr. Hall in iqo6 had c.illcd attention to the fact 
that platinum was likely to occur in the Bush Veld, and Dr. Hall and tlu* writer 
had done their best to persuade people to take it uj) but tin* time tl. ‘ii had not 
been ripe for it. Later on tlie metal had been discovered by accident by an old 
alluvial digger digging .1 watercourse for his potatoes That was how discoveries 
happemd in South yVfnc.i, and was why he asked those who were "oing there not to 
think that everything was known about the mineral resources of the country. He 
liim.self, in going about tin* country in past times, had jiicked up vt‘ry valuable 
specimens of radium orc's, but had only iccently recognised what they were. The 
whole countr\ w.is ti'enung with jinssihilitK^- of new discoveries 


MajorI' J’ SwiM'.iKNi, V.K.S M (l.ateChief I nspts toi of Mines, Union of South 
-\frica) said it ii.sid to be the custom 40 years ago, a eiistom wlneh had perlia}>s 
now fallen into disuse —for tlie best blotid of the (oiintrv in the shape of younger 
.sons, to go abroad out of lliis congested lountrv and w'iii new' lands and pos.sessions. 
Tho.se lands and possessions had lieeii won bv the iMiglisliman foi I'.ngland, but 
what had Jiappencd ^ Tin* jioliticians liad gi\en them back Did h.ngland own 
South Africa to-day •' Was tliere any ICnglish tra<le in South Afru a to-day > The 
bulk of the trade was not LnghsJi. South Africa liad been hist to the British Lnipin*. 
It was said that trade followed tlie flag WJiere was the flag in South Afi k a to-day •’ 
The South Afru an flag was Hying a tew hundrid yards from the present bnikling, 
<*asy for ever>()ne to see, but was the Hag <if ICngland easy to see in that Soutli 
\frican flfig Mr. Warington Smvtli, Majoi Trevor and sew eral otliers jireseiit. had 
been Iiumble musket bearers in the old ranks along w'lth himself of that splendid 
British administration w'liich liad been formed after tlu Boer War to gov'cm South 
Africa—an honest English administiation at whose head l.ord Milner had st<K)d. 
Where in South Africa were our great administrators to-day r Where was oui 
English trade What good were all these vast mineral assets to the British 
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I mptrc to d«i\ Phdt was th* quebtion to put Were tlu ptopJe of this country, 
goinf; to lontinui to alUiw their \ounger sons to go out and win lands and at the 
same time «iUow tht politii lans t<) give batk those lands when tlH\ had been won 

^iK Ki< iiAKO Ki \i K C H said all present wtrt extnmeix grateful to tin. 
Jei tun r for having prrxltKcd siicJi an admirable paptr—and if he might say so a 
very time Iv paptr With regard to coal and oil slialt deposits ht would like to 
isk tht kttuni whtthertht Indwt coalfield in ( apt Provintt was being worktd at 
tlu pn St nt tinit or w Jit tht r it had been entirely abandoned It pn duced a verylow 
gracit fuel and had been the hrst coalfield work^ in South Africa flu lc‘cturer corn- 
minted on tlu high iJass loal which existed in Natal He was inclined to join fssue 
issiit with the Ittfiirtr in Ins lomparison of it with high class north country coal 
I lu n was sornt thing more than mereh the caloiihc value which commended a t oai 

Tiu nature of tht ash and the manner in which the coal burned had 
loin f ikt inntot onsidt raMon I lie ish content of the Natal coal was on theaverigt 
lu irl\ twu( that (if luirtli iountr\ toal Some of thi Natal toal which had a high 
(alorihe v ihic liad unfortunatcU in ash which was vcr\ fusible which was very 
(h tniiuntal to usi for steam r using purposes tspceiallv at sea Ht had been ver\ 
inti rt stt (1 in wh it flit Itt turer had s ud with regard to the t ifeit of the basaltic dykt s- 
iiising tlu Kill to httonu anthraiitit and imprisoning gas in gas tight compart 
Hunts H( had madt out i i lUulation in Natil from i number of bores which he 
Ji id yuit down to tlu tfftet that if tlu basaltu tntrHow was from 150 to 250 ft in 
Ihukiuss wlurtMrif ipjiroulud within 250 ft ctrticalh of tht coal the latter 
w IS ilwavs idNtrsch ifUtttd Ht liad sttn at tlu sanu tinu tlu extraoidinaiy 
|)lu iioriu noil of i d\kt tiaxtrsinga toal stain and It iving it unalttrtd ind not 
III ni\ N lids i\sa\ inotlurd\kt Whuh had ilttrtd it (onijilitih ftir yards It 
w IS 1 phi uoiiu non stiy diffuult to account for Hurt u is in intinsting 
tiling ibout tlu 11 itiin ol tlu gas flu gis wiiuli lu did not think was tht 
« li I? K ti ristu of III irsii g I IS d(M)optd in Hnfish (oiltnltb sitimd tot mtain 
lu hum Jf til It w IS so It might lu tli it th it w i-^ iiu tlu 1 inHiu mt brought iboiit 
l)\ till d\ ki s 

Witling lit! to tht oil shall s Jh would likt t<» m jinri is t tlu siilpiiiit (oiitiiit 
llun wtn M T\ ( Ntt iisivt oil sh lit dt posits m this t ountr\ in N( ifolk ionnstiiut 

whuiiwiK ju u tu ilh \ diit It ss .dthough the\ gi\t i\ir\ good oil n turn on dis 
filiation I }i( oil w IS so siilphuTous that it was worthltSs It would bt inttnstmg 
if tin lit tint r ( oiild gi\ ( in\ inform itioii on that point Ht would ilso ht obliged 
il till hituni lould gi\ t iin mfornnlion is ft> tlu possibli (ommtniil v diu of 
flu KKiit rtmirkibh disto\ir\ of r ulium on at (jordoma in tlu lu^rth wtst of 
( ipt Provnui 

Du \\ Ki 11 I Kin Kc 1 I Slid lu apprtiiitcd tlu It tun luiaust tlu re 
w is no oiu (Ist wiio w IS in i btttti position to talk ibout tlu subittl thin tht 
httiini llun wtn i ft w points with regard to tlu grading ol tlust imiuials 
whuh wtit of jiartuulai inttnst to himself and ht ptmitcd to tlu t xaniplt of 
tlu grading in tlu cast of (lu ioal exports of Stiuth Xfnta tirsi of all in Nat.il ind 
liitt r on t stablislud l>\ Itgisl ition in tlu rrans\aal In tlu t asi of tlu minor bast 
miiurils smli is asbestos iiid inita then had bttii various diftuultics alumt 
tht marketing m I ngland and on the ttuitimnf of \nierica To a laigt txtent 
thost (hftuultus had bten dm to a lack of kntiwltdge of the markets ind also 
jiaitly to the ignorance and perhaps the inabilitv of tlu prodm t is in South Vfne i to 
product »ml d h\cr tlu gcuKis tntr a contiiiuoiis periotl Witli the exce»ption of 
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asbestos, which was now a well-establislicd industry, most of the other minor 
minerals were worked by small miners, who eked out a precarious existence and 
worked spasmodically and not over continuous periods. During the last year or 
two he had been studying the matter of marketing those minerals, and there was at 
present a conscious effort being made in South Africa to regulate and control the 
sale and exportation of those minor minerals on similar lines to tlie coal business. 
A Bill had recently been enacted which made provision for the (tov'ernment regula¬ 
tion of some of those minor minerals. At pre.sent those provisions had only been 
worked out and applied to the export of corundum, with very good results, and they 
might be extended to some of the other minerals as occasion demanded. His 
impression was that in South Africa th<*y were trying to live down tin* rather 
unwelcome epithet wliich usi‘d to be applied to South Africa, namely, that it was a 
land of samples. Provision was being made so that the (jiiality of llu' minerals 
exported would be guaranteed. 

Mr. Warinoton Smvih, in replv. said he agreed with the last .speaker that 
efforts were being made to deal with the question of grading. Parliament had 
seen the necessity of doing '*uiiiethiiig in tlial direction. With r(‘garil to 
the questions raised by Sir Jtichard Kcdmayne, he understood that a certain 
tonnage was still being produced from Indw'e Colheiy, but it did not exceed 3.000 
tons a year. The di.scussion with regard to Natal coal qualities was one which was 
perennial. There had been so many opinions expressed that it was a most dangerous 
subject to enter upon ; in fact it was just as gaseous as the deposits of coal them¬ 
selves, and nobody should enter upon it with a naked light ! Sir Kichard had tried 
to start a spark in it that afternoon ! With regard to the influence of dykes on the 
seams, a man like Steart, wlio had been in the ('.eological Survey, would lu- able 
t<j keep the audience interested th(‘ whole afterniMm by giving the results of the 
effects of those dykes as observed on tlie coal, and by describing the conditions 
which had been found in some of those ga.s-tight compartments under those ovi*r 
How sheets. Tlie interferentes were very strange and very unequal. It was an 
interesting subject but a very large one. With regard to oil shales, he Ind not 
made that one of his own subjects Major Trevor had heim an enthusiast with 
regard to oil shales, and some had accused him of being u’^’^hily optimistic. \ er\’ 
little was known-—at all events not siifhcient to enable anybody to pronounce 
anything definite, and that uas wiiy he had skipped over tliat snbjei f ratlier 
ligiitly in the paper. He could not state what tlie sulphur content was of thosi* 
shales, but he would find out. Willi regard to tin* recent discovery of radium 
ore, he was sorry to say he had not iiiformatioii about it sufficient to enable him to 
pronounc'.e any opinion upon it. 

Votes of thanks to the lecturer ami to tin* ( hairman having hei'ii fiassisl uii- 
animou.sly, the meeting terminated 


OBITUARY. 

- 

The Kake of Koseiierv, K.ti., K.T. My the death of the Karl of Ko.st*berv. 
which tfxik place at his re.sidenci*. The DurdanJs, Kpsoni, on May .Jist, th<* S<H'ietv 
has lost not only one of its most distinguished, but also ont* of*its oldejst, KVIlows. 
His Lordship was elected a l.ife Memln'r in iS;#). anrl had thus Ix-en on tlie roll 





lor il%y<*tlim yeai%, and be served as a Vice-Preaideitt of the Society and a memlKNr 
of the Conncil for two penods, i804-*7 and 1909-12 

FnU jnstioe has been done to the many-mded bnlhance of Lord Koeebety in 
the obituary noticee which have appeared in all the leadittf new^pets In 
statesmanship he held the high offices of Secretary of State for Fcnreign Affiurs 
and Prime Mimster, in literature his works on Napoleon, Cromwell, Pitt and 
Chatham are regard^ as classics, in oratory he was excelled by no one of hsa 
time, and m the very different sphere of sport, he was three times winner of the 
Derby. 

John T Martbn, M A , IC S — We regret to announce the death on May iith 
at Juan-les-Pins after a short illness, of Mr John T Marten, who was staying there 
on leave preparatory to retirement from the Indian Civil Service, of which he was 
a distinguished semor member Bom on September iBth, 1872, he was educated 
at Clifton and New ( ollege, Oxford, and entered the Indian Civil Service in 1896 
being posted to the Central l^rovmces After serving as Assistant Commissioner 
and Deputy Commissioner in vanous districts, he successively filled a number of 
important positions being Excise Commissioner in 1906-7, Supenntendent of 
C>ensu8 for the Central Provinces and Berar from 1909 to 1912. Financial Secretary 
and Chief Secretary from 1913 to 1916 Inspector-General of Police, 1919, and 
Census Commissioner for India from 1919 to 1923 In his Census Report on the 
1921 census an able and well-wntten document Marten struck out a new line bv 
devoting a considerable amount of attention to the analysis of occupational 
tendenaes In 1925 he was appointed a member of the Central Provinces Executive 
Council and two years later he acted as Governor and was made a C S I In 1923 he 
read a paper before the Society, on The Indian Census of 1921 ’ and again in 
1925, .mother paper on Population Problems from the Indian Census ’ 


NOTES ON BOOKS 

(RiATivi Education at an English Sc hooi Bv J H Whitehoust Cambndge 
University Press i6s 

The sjrstcm of education practised at Bembridge School is deepl\ interesting 
As to its great supenonty to the established public school methods there seems 
no doubt at all Whether the results are going to be correspondingly great depends 
first on human nature and a variety of adventitious circumstances secondly 
I ncHd hardly say— on the pomt of view 
lust as sending boys to chapel does not necessarily make them religious so 
sending them into a studio does not neccssanly make them lovers of art Nor 
IS it e\ er possible to foresee the result of a conflict so to speak of contammations 
When the followers of Wesley became a nuisance to the authorities many of them 
were impressed into the ann\ where it was hoped tliey would sexin be sweanng 
and drinking again with the best But the wrong germ proved the more hardy 
and for the time being the Bntish Army became the worthiest most edifying 
body in the country 

The question then is 'Witli regard to Bembndge and similar institutions 
will the spmt of art carry the day and purify the public school atmosphere, or will 
the public sChoc^ fllpiosphere prevail and taint the spmt of art ’ \ ery” reassuring 
on Uiis head is Ipd tone adopted by Mr Whitehouse in his book He writes, m 
world, of '* values In my years at one of the three 
schools in England I did not once hear from a master that 
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tli«re were such things as values. In so far as any values were hinted at. they 
wm Sham ones; not real values, mere matters of expediency, to which a monstrous 
importance was in all manner of subtle ways attributed. 

But Mr. Whitchouse speaks of “ developing the personality ; of " a fuller and 
richer life; ” and he expresses views about individualism beside which the ideals 
of the ordinary public school sound as false as the nonsense about " service " 
which we cannot avoid seeing every day in the papers and on the hoardings. That 
such provincial notiohs, as a basis for education, should flourish two thousand 
years after Plato is extraordinary. Bembridge at least sees the individual sni) 
spficif iuiefnittUis, and if a Leonardesque versatility is held up as an ideal to tlie 
boys, this is less absurd and less dangerous than urging Smitli Minor to fancy 
himself, in anticipation, ruling '*imperio populos" and taking Roman measures 
against the “ superbos." 

I can very well imagine a critic saying • “ Yes, but is this kind of education 
at Bembridge a fitting preparation for the world ? There is not a very largc^ 
demand for woodcuts, calligraphy and so forth. Nor are the studio and workshop 
a true microcosm of life as it is Tin- Bembridge boys will be sadly disillusioned 
when the}’ leave if they think so. 

To which the answer is ; “ There is an even sniallcr demand for ability to kick 
a football and drill a platoon. And in what way do the traditions of a sporting 
and independent gentry help a boy to travel in oil or adapt himself to the routine 
of an office ^ At any rate, the arts, and interest in the arts, arc good things in 
themselves. One can never be disillusioned through having cultivated a con¬ 
templative imagination. Disillusionment may well come if one has acquired the 
outlook and, incipiently, the virtues of a Roman patrician, and, as the son of a 
comparatively poor professional man, has nothing—neither money nor leisurt'— 
with which to support one’s pretensions. 

For all the feeling there is nowadays about " progre.ss,'’ only a minority can 
be found to believe that the road to our ends may be an intellectual or psychological 
one. The majority’ acquiesce unea.siiy in the dogma of salvation by increased 
production. When the young Gladstone was still a Tory he wished the West 
Indian slaves to be set free, if at all, b\’ a sciries of elabonic stages. “ Such men 
are bom slaves,” he might liave begun his speeches in the House , and .so, for 
wretched reasons, they were. Likewise it seems to the timid that a short cut to 
culture must be dangerous for a community steeped in original sin. Hut it is high 
time these ** si vis pacem para helium ” paradoxes were finally exploded ; if we 
really wish for peace we do not arm to the teeth, and if we want Ixiys to be educcit<*d 
we must not lead them into the camp of Cioliath. 

The modem man is ingenious and inclined to be humanitarian, what lie < on- 
spicuously locks is taste, which can alone give him confidence when it conies to 
selecting the materials for a true civilisation. We acquire taste by training oui 
sensibilities, and this is done most conveniently and satisfactorily by concentrating 
our attention on one or more of the arts. For this reason the Bembridge methods 
appear excellent. If practising various arts does not lead the boys to perfection 
it will anyhow lead them to better appreciation, and make it impo.s8ible for them 
to accept the raw standards of culture which seem quite tolerable to the average 
public school boy. ” The common saying, that tastes are not to disputed . . 
corresponds with the notions of those who consider (taste) as a mere phantom of 
the imagination, so devoid of substance as to elude all criticism.” Sir Joshua 
Reynolds dealt with this fallacy in his seventh Discourse. Bembridge deals with 
it also. The fortunes of this school should be carefully watched. I^B. 
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GENERAL NOTE. 


Summer Session in History of Art at Paris.— The Institute of Art and 
Archaeology of the University of Paris ofiers a summer session in the History and 
Appreciation of Art. opening on July ist and lasting for seven weeks. The session 
is open to students, both men and women, of all nationalities. The courses are 
designed to meet the needs of the following persons : university and college students 
who expect to specialise in art with a view to becoming teachers of art, curators 
of museumh architects, art workers, and writers; teachers of art and curators 
of museums who would like an opportunity to take advanced instruction, acquire 
new points of view, and study directly the art treasures of France; students or 
teachers of French or of History particularly interested in Art. The programme 
comprises six courses: Greek and Roman Antiquity; Medieval Art; The 
Art of the Renaissance; French Classical Art; French Painting in the XIXth 
and XXth Centuries; Mu.seum Training. Conducted tours will be arranged to 
museums and other places of interest. A limited number of rooms at the Cit6 
Uiiix'crsitaire will be reserved for students, while those who prefer to reside with 
private families can procure lodgings at selected pensions. Circulars giving further 
infmmation about the session may be obtained by writing to: M. Henri Gov, 
Head of the Information Office. Sorbonne, Paris (V®). 
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PROCEEDINGS OF THE SOCIETY. 

INDIAN SECTION. 

Friday, April i2th, 1929. 

Sir Stanley Keep, K.B.E., LL.D., in the Chair. 

The Chairman said he did not know exactly what the functions of a Chairman 
were on such an occasion, except that it was his duty not to stano between the 
lecturer and his audience. He would content himself, therefore, with saying 
that they were all exceedingly fortunate in having Mr. Cooper to address them 
that afternoon on recent electrical developments in India. It had been his good 
fortune to be associated with Mr. Cooper for some twenty years. During that 
time he had learned to lean with entire confidence on Mr. Cooper’s very high 
professional qualifications and his very wide experience of electrical problems in 
India. Without more ado, he would ask Mr. Cooper to be so good as to read 
his paper. 

The following paper was then read:— 

RECENT ELECTRICAL PROGRESS IN INDIA. 

By A. T. Cooper, M.Inst.C.E., M.I.Mech.E., M.I.E.E., M.Cons.E. 

Long before the uses of electricity began to enter into the lives of the people of 
India, monuments to the skill of engineers in the form of water, drainage, 
and irrigation works had contributed to their health and prosperity, but 
recently it may well be claimed that, so far as the larger centres of population 
are concerned, the electrical branch of engintwng has played a more intimate 
part in their lives than any other. 

Electrical Imports. 

As a broad indication of electrical progress, statistics of recent imports of 
electrical machinery and apparatus into India may first be referred to :— 


739 
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Daring the past ihre years the total annual value of imports of Electrical 
apparatus, machinery and accessories has averaged 5^ crores of rupees (about 
£4,000,000), and has not varied more than zo per cent, on either side of that 
average. 

Although this figure includes the cost of replacements of existing articles, 
which have worn out or become obsolete, it does not include that of the many 
items of plant and material ancillary to electrical development. Assuming that 
the addition on the one hand cancels the omission on the other, and bearing 
in mind the growing tendency to manufacture many small electrical articles 
in the country, the steadiness of the absorption may be deemed to be indicative 
of substantial progress. 

Dealing with the many applications of electricity it is only right to commence 
with the senior service. 

Telegraphy. 

The principal improvements in land line working, which have been introduced 
by the Government of India Telegraph Department during the last six or 
seven years, have been in connection with long distance circuits employing 
high speed printing systems. 

The installation of Regenerative Repeaters or Retransmitters has rendered 
quadruple ** up-andnlown" working on the Baudot System possible over 
the longest circuits operated by the department, the lengths of some of which are 
shown by the following table : 


Distance. Retransmitting Distance. 

Terminal. Mites. Station. Miles Terminal. 


Calcutta 703 Magpur 521 Bombay 

(alcutta 555 Viaagapatam 489 Madras 

Calcutta 626 Akyab 446 Rangoon 

Madras 347 Madura 379 Colombo 

Calcutta—Agra 808 miles and Bombay—Agra 843 miles are worked satis¬ 
factorily without any intermediate retransmitting station. 

Specially designed Baudot Typewriter keyboards and converted Murray 
keyboards with tape transmitters have been recently installed on some of 
the main circuits as a labour saving experiment, and their operation is being 
closely watched. 

On short and less important circuits siinilar efiorts towards savings in labour 
and plant have been made by the introduction of modem t5rpes of concentrator 
switches and of the composite method of Morse working', while in the large 
Telegraplf Offices Lampson Carriers have been installed for the conveyance 
of messages tp and from the Instrument Tables. 

JS^ith regard to Radio Telegraphy, stations for point to point working 
Vtere installed in the Bay of Bengal as early as 1905, and in 1918 there were 
some 30 statiqps of the spark type in operation. These have since been fitted 
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with continuous wave transmitters and receivers employing threerelectrode 
valves. 

A high-speed duplex radio service between Madras and Rangoon was 
opened in 1923, but owing to trouble from atmospherics during the S.W. 
monsoon it was abandoned in 1926. 

The most recent application of radio telegraphy is of outstanding import¬ 
ance. In 1925 the Indian Radio Telegraph Company was Aoated for the 
purpose of establishing a sj^tem of reciprocal communication between India 
and Great Britain, and 9 short wave transmitting beam station at Kirkee 
near Poona, and a receiving station at Dhond, were officially opened by the 
Viceroy in July 1927, and come into regular public use two months later. 

The British Stations arc situated at Grimsby (transmitting) and Skegness 
(receiving) and are connected by land lines with the G.P.O., London, the 
Indian Stations being similarly connected with the G.P.O., Bombay. 

Under the contract with the Government the Indian beam S5^tem was to be 
capable of sending and receiving at the same time a minimum of 100 words a 
minute each way over a 12 hour working day, but this minimum was largely 
exceeded on test when a speed of 130 to 150 words a minute over an 18 to 21 hour 
stretch was found possible, so that the capacity of the system is estimated at 
180,000 words a day in each direction. 

The success of the “ Empiradio ” service was immediate, and the volume 
of traffic so far exceeded the estimates as to constitute an actual embarass- 
ment, for the initial staff engaged was found tt) be inadecpiate to deal with 
it, and some difficulty wa.^ experienced in training recruits while at the same 
time keeping the service in operation. 

An extension of the beam system from India to other countries is under 
negotiation, and developments in this direction are anticipated as soon as the 
merger between the submarine cable and radio interests has come into active 
operation. 

Further uses for Radio Telegraphy will no doubt be found in India such as 
navigational direction finding (stations at Karachi, Bombay, and Calcutta 
having already been installed) and also for communication with Lightships 
and Police Outposts. 


Telephony. 

Developments under this head may be broadly divided into two classes - 

I. Those relating to the modernising of old exchange equipment. 

II, Those in connection with long-distance working with the aid of 
Thermionic Repeaters. 

Within the last few years a number of automatic exchanges have been 
installed by the Government in place of the original manually operated plants. 
Details are as follows:— 
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Site. 

Present VUtmate 

Name of Exchange. Equipment Capacity 
{CtvcuUs). (Circuits). 


J>elhi . 


1,500 

3,000 

Cawnpore 


1,400 

500 

3.000 

2,000 

Nagpur. 

... 

200 

500 

Poona . 


500 

1.000 

Amritsar 


700 

700 

Rawalpindi 


500 

600 

Quetta. 


300 

300 

Allahabad 

... 

220 

300 

Bengal Coalfield.s 
changes (4) ... 

Ex- 

780 

2,000 

Ootacamund ... 

... 

MO 

300 

Conoor . 


150 

300 

Meerut 


80 

lOo 


Type of Automatic Equipment. 


Peel-Conner, Machine Switching. 
Ditto. 

All-Relay (Relay Automatic Co.). 
Ditto. 

Strowger (Machine switching). 
All-Relay (Relay Automatic Co.). 
Ditto. 

Ditto. 

AU'Relay (Peel-Conner). 

Ditto (Relay Automatic Co.). 
Ditto 

All-Relay (Peel Conner). 


Upon the working of these exchanges the Government will shortly be in a 
position to decide which system of automatic working is best suited to Indian 
conditions. 

The telephone service in the three Presidency Cities, and also in Karachi 
and Ahmedabad, are in the hands of private companies working under License. 

Bombay (9,000 subscribers) and Madras (3,000 subscribers) have both recently 
changed over to automatic forking, but Calcutta (9,000 subscribers) still 
retains xnanual operation. 

Extensive development in the Government long distance trunk service has 
recently taken place, and the network is now very comprehensive. 

For distances of over 350 miles Thermionic repeaters are used, and the 
quality of speech transmission is claimed to be good as a rule up to 1,000 
miles, but beyond this distance, difficulties in maintaining uninterrupted 
communication are met with. In the absence of interruption " or “ dis¬ 
turbance,” ” commercial ” sjjeech is sometimes possible between Calcutta and 
Bombay via Delhi, a distance of 1800 miles, but as compared with Europe 
and the U.S.A., India is evidently rather backward in long distance Telephony 
in spite of the urgent need for an efficient service for linking up the ports with 
the Capital and with industrial centres. 

So far no provision for inter-continental telephony has been made, but it 
forms part of the future programme of the Indian Radio Telegraph Oimpany. 

Public Supply of Electrical Energy. 

A general supply of electrical energy is now available in all Indian cities of 
any importance, while many Licenses for supply in the smaller urban centres 
iiave recently been granted. In the secondary towns, with few exceptions, 
oil engines have been utilised as prime movers, while in the larger, apart from 
Bombay, steam turbines and water tube boilers form the medium for the 
transformation of thermal into electrical energy. 
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The demand per head of population \^aries over wide limits ranging from 5 
or 6 units per annum in some of the smaller cities to about 200 in the case of 
Bombay. Even the latter figure is far below those reached in Europe and 
America. 

The following notes record some recent developments in the principal cities, 
taking them in the order of relative population of areas of supply : 

Calcutta, The demand for electrical energy in this great city has recently 
increased very rapidly, and energetic steps have had to be taken by the Elfectric^ 
Supply Corporation, under the Chairmanship of Lord Meston, to keep |)ace 
with the requirements of their area with it.s population of one and a half millions. 

In 1925 100 million units were sold Last year this output reached 14H 
miUions while the estimate for the current year is ib8 millions. Truly remark¬ 
able progress. 

The first section of a new Southern Power Station laid out for an ultimate 
capacity of ^50,000 kilowatts came into operation at the end of 1926. This is 
equipped with stoker-fired water-tube bt>ilers and turbo-alternators generating 
at 3-phase 6000 volts, circulating water being taken from the river Hooghly. 

24,000 kilowatts of plant have so far been installed and a further 15,000 
kilowatt set is due foi installation this vear. 

Although this new station was designed more with an eye to high reliability 
and low maintenance than to spectacular steam results, only 200 lbs. pressure 
and a total steam temperature of Fahrenheit Ix'ing utilised, yet its actual 
performance works out favourably when compared with the modern home 
stations of the same size and equipp'd for much higher steam pressures and 
tempraturcs, the overall thermal efficiency for last year being in the neighbour¬ 
hood of 14*’o, and this in spite of the many tropical disadvantages met with, 
including circulating water running at times up to 93 ’F. 

The Southern Station is linked up with the older Nortlu'rn Station at Cossip()re 
by means of two (),(K)o volt trunk feeders laid along separate routes. 

The leading developments to be noted with n*gard to the general supply 
in the city are the recent completion of the transfer of the Tramway Company’s 
load to the Electric Supply Coiporation and the substantial progress made 
in the electrification of the Jute Mills and other large industries. 

An intere.sting recent addition to the distribution system is a large Rotary 
Substation arranged fc>r an ultimate cajiacity of nearly 4 o,o(K) kilowatts of 
converter plant. As this is situated in a somewhat critical position in the 
bazaar it is fully equippd for siege ermditions " during priods of communal 
disturbances, special window and dcxir protection lx;ing arranged, together 
with provision for rationing and for emergency sleeping quarters for the running 
staff. 

a 

Bombay. The outstanding recent development in connection with the 
general electric supply in Bombay was the completion of the change-over 
from a thermal pwer station to bulk hydro-electric generation. For many 
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yean the Electric Supply and Tramways Company, although owning a large 
steam power station on the waterside, had taken supply from the Tata Hydro 
group in outlying districts to avoid the necessity of running out costly feeder 
mains, and when, owing to the rapid increase in the demand, they came to be 
faced with the necessity for major extensions to their power station, a contract 
was entered into with the Hydro Companies for their entire requirements. 
The change-over necessitated building a large Receiving Station alongside the 
•team power station. This is fed at 20,000 volts 3-pha8e from the Tata Receiv¬ 
ing Station, and is equipped with 20,000/5500 volt transformers and the 
necessary switchgear. The change-over of the 5,500 volt feeders to the new 
receiving station was of necessity a gradual one, but the whole of the load was 
finally transferred in January 1926, and the power station shut down. 

A more recent development in Bombay City has been the 46 cision to deal 
with the direct current area in the Fort district by means of remote-controlled 
peak-load rotary converter substations located at strategic points and operated 
from a central control office. The manual attention to these substations 
will be restricted to periodical cleaning and overhaul. 

As regards the general tendency of public electricity supply in this city, it is 
interesting to record that the middle-class Indian has not been slow in taking 
advantage of the domestic amenities which electricity has to offer in the way of 
refrigerators, water heaters and electric cooking appliances, while the electric 
dhobi is rapidly gaining favour, and the charcoal sigri will shortly become a 
suffocating memory. 

The recent decision of the G.I.P. Railway to instai electric cooking apparatus 
throughout the large restaurant in the new building at their Victoria Terminus 
constitutes a significant confirmation of the adaptability of this application of 
electricity to Indian conditions. 

The B.B. & C.I., the other railway running into Bombay, have adopted 
flood-lighting of their administrative block for notifying the arrival of their 
mail trains at night. 

Madras, This third city of India, the City of distances,” with its 27 
square miles of municipal area, and 300 miles of thoroughfares, is supplied with 
electrical energy on the same lines as those obtaining in Bombay and Calcutta, 
i.e. Direct Current in the centre and Alternating Current in the outskirts. 

• The Madras climate, which has been described as ” three months hot and 
nine months hotter,” calls for the contihuous use of electric fans which, while 
contributing to the satisfactory annual load factor of 45 per cent., have been 
recently utilised as a means of improving the power factor of the Alternating 
Current System, Condensers have been incorporated with all fan regulators, 
iMinging the system power factor up to .95 and sometimes to the neighbourhood 
of unity. 

Ddhi, Although the capital city of British India and fourth in order of 
population, the electric supply arrangements in Delhi call for little comment. 
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An English Company has for many years dealt with the public suj^ly in the 
c^d dty from an oil engine plant, while the requirements of the new Imperial 
City and the cantonments are derived from a smaH steam power station put 
down by the Government in 1925 equipped partly with old and partly with new 
generating plant, transmission being at 6600 volts 3-phasc with distribution 
on the direct current system. As the aggregate generating capacity of the 
two undertakings is only 6000 kilowatts, it is to be regretted that no combination 
of interests was found possible. 

Lahore. This city is now supplied by the local company on modern lines 
from a new Steam Turbine Station with 3-phase generation and 6000 volt 
underground transmission to rotary and static substations. Over 9,000 
consumers are connected and the annual con.sumption is about 5 million units. 

As Lahore is shortly destined to become the terminal station of the long 
distance transmission from the Mandi hydro-electric installation referred to 
later its supply of electrical enexgy appears to be well assured. 

Ahmedahad. Considering its jxipulation of only 200,000 Ahmedabad may 
claim to be one of the most industrialised cities in India, but although it 
piossesses nearly 100 textile mills, it is only recently that a general power supply 
has been seriously contemplated. 

The successful local electric supply company with its Diesel driven plant 
has not been in a position to cater for large blocks of industrial load, and some 
of the more enlightened mill-owners have installed their own generating stations 
in order to obtain the manifold advant^es of the electric drive. 

Last year, however, the Ahmedabad Power Electric License was granted 
authorising the supply to industrial users, and it is hoped that if sufficient 
support is forthcoming a concrete scheme may shortly be prepared. In view of the 
condensed nature of the industrial area on the one hand, and the comparatively 
low average individual cajiacity of the mills, viz : 700 H.P on the other, there 
is evidently an opening for a successful power undertaking 

Karachi. Although at present it stands ninth in the list of Indian cities as 
regards population, Karachi has a great future before it not only as a maritime 
but also as an air port, and the local Electric Supply Corporation has been 
fully alive to the necessity of providing for the future. 

In 1924 a 6600 volt 3-phase power station was built alongside the old direct 
current plant in order to enable outlying areas to be dealt with, and .several 
schemes are projected for throwing over the load of small private generating 
plants on to the public distribution system. 

Diesel type prime movers are used throughout. 

The fact that the supply Corporation’s output has doubled in the last five 
years is indicative of rapid progress, and energetic management. 

Cawnpore. No outstanding recent technical developments can lx* recorded in 
connection with the electric supply system of Cawnpore (which apart from the 
Presidency cities may be looked upon as the pioneer system in British India, 
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general snpf^y having been started on Christmas day 1906), yet attention must 
be called to the rapidity with which demand has b^n fostered during ttoe 
past few years by the far-sighted administration of the Cawnpore Etectric 
Su^^ly Ccrtrporation. ’ 

Following the laying down of a new riverside power station in 1921, the 
consumption of electrical energy has increased nearly fivefold, from 5J million 
units in 1922 to 27 millions in 1928, while the average receipts per unit sold have 
been lowered during that period from 2.62 annas to 1.26 anna. Apart from 
the ordinary domestic supply, cotton, flour, oil and woollen mills are the 
principal consumers. • 

Aden. Although this paper is only intended to cover the Indian Peninsula, 
and no attempt is made to deal with Burma and the numerous outlying Islands 
and Dependencies which fall within the Indian Empire, it may perhaps be 
permitted (as the writer had a hand in the scheme) to make reference to the 
electric supply undertaking at Aden, which, although 1600 miles from the 
Indian coast, is yet included, from an administrative point of view, in the 
Bombay Presidency. 

This arid “ Gibraltar of the East ” had long craved for the amenities which 
electricity can provide, and under the aegis (^f the Settlement (or Municipality) 
a general supply was inaugurated in February, 1926. An installation comprising 
oil-fired water-tube boilers and small geared turbo-alternators arranged as a 
miniature replica of a large modem steam power station now supplies the 
Settlement and Cantonments through 6600 volt 3-phase over-head lines 
stepped down to 3 by 230 volts by transformers located in the bases of special 
transmiition towers. 

The undertaking secured immediate support, and the initial outlay having 
been cut down to a minimum, the results for 1928, the third year of working 
^ow a substantial surplus after pa3dng all interest and sinking fund charges* 
on a total capital expenditure of 11} lakhs of rupees. 

EtECTRICITY IN THE INDIAN STATES. 

One third of the total area of India, containing a fifth of its population, is 
ruled over by hundreds of Indian Princes having their own internal governments. 

Many of these rulers have been quick to appreciate the advantages of the 
use of electrical energ>* and possess up-to-date installations for its generation 
and distribution. A few recent developments may be briefly described:— 

Hyderabad. The Nizam’s Government early recognised the value of 
electricity supply in the capital dty, and dealt with its initial lighting require¬ 
ments by means of a small steam-driven installation located in the Mint. The 
demand, However, rapidly outgrew this plant, and a few years ago a new power 
station built on a rocky promontory in the Hussain Sagar Lake came into 
operation. This is equipp^ with unitcoal pulverisers, water-tube boilers, 
and 6600 volt 3 - 0 iase turbo-alternators. The lake water is circulated for 
condensing purposes. 
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« A geneM supply is given for public and private lighting in Hyderabad pity, 
and also in the British Cantonment of Secunderabad .a few mUes away. 

Althou^^ thife are several other towns of importance in the Nizam’s broad 
dominion, only one of them (Aurungabad) has yet been equipped with a general 
system of electrical distribution. 

Indore is about to . put down a new power station in the heart of 
the industrial area of the city in which there are nine cotton mills and sundry 
other industries. This will generate 3-phase energy at 6600 volts and the initial 
plant will be oil-engine driven on account of the difficulty in obtaining sufficient 
water for steam operation. Mr* Palairet, the Minister responsible, estimates 
that a 10,000 k.w. plant will be necessary in a few years’ time. 

Travancore State has just instituted an electric supply undertaking at a cost 
of over Rs. 4 lakhs for suppl3dng the capital, while four small water p)ower 
plants are in operation in the tea districts. 

Jaipur State in 1926 put down an up-to-date oil-engine driven power house 
and a complete system of underground nmins in the city for street lighting 
and general supply. 

Udaipur is abtmt to instal a small steam power house for palace lighting and 
general supply. 


Hydro-Elkctric Dkvklohments. 

Mr. J. W. Meares, in the paper which he read before you in 1922, described 
the arduous work wliich had been carried out by him and his colleagues in 
connection with the location and assessment of the water power resources of 
India, and the schemes which had at that date been canied out. 

Since then three (jutstanding projects have presented themselves for record :— 

The Tata Power Company. This Company’s scheme form'' the third section 
of the development of water power in the Western Ghats for transmission to 
Bombay City and its environs, so courageously undertaken by the firm of 
Tata ^ Sons. The first two sections, viz: those of the Tata Hydro-Electric 
and the Andhra Valley Companies were dealt with in the paper presented to 
you by Mr. Alfred Dickinson in 1918. The triple in.stallation is perhaps almost 
unique, inasmuch as energy is entirely derived from rainfall averaging 200 
inches a year and stored within the actual catchment areas. Electric supply 
must, therefore, be sold by the kilowatt-hour as in the case of thermal power 
stations, whereas undertakings deriving their power from the harnessing of 
rivers can enter into contracts f<jr supply on the basis of the kilowatt-year, 
as the flow continues whether transformed into electrical energy or not. 

The combined output of the three undertakings according to the latest 
available figures is 280 million units per annum, and the maximum joint 
load so far recorded on the power houses i20,o(X) Kilowatts, i.e. less than 
two-thirds the installed plant capacity, while an annual load factor of only 
25% is revealed. The Bombay mill troubles must be blamed for the poor load 
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factor, but it ts evident that additional outlets for the power sopfdy must be 
sought before this important combination is loaded up to a favourable 
economic level, carrying as it does an average capitalisation of about R$.825 
per kilowatt of installed generating capacity. 

The salient features of the three Tata developments are as follows 

Tata Hydro-EUctnc Andhra Vattey 
Power Supply Co , Supply Co,, Ltd, Tata Power Co , 
_ Ud __ 

Area of lake surface. 

sq miles 8 95 

Catchment area, 

miles ... 21.9 4S.0 112.0 

Effective storage. 

Millions of cu. It 9.93 12.85 16.25 

Approx. Head, feet ... 1.725 1.675 1,640 

Power House ... Kbopoli Bhivpun Bhira. 

Total generating 

capacity installed ... 60.000 KVA 60,000 KVA 107,500 KVA 

say 48,000 K^\. sav 48,000 K W. say 87,500 K.W. 

Length of transmission 

lines, miles 43 3 56.99 76.44 

Receiving Stations ... Parel Dharavi Dharavi. 

Receiving Transformer 

capacity 70,800 KVA 63,000 KVA 108,000 KVA 

Annual output, I9^7' 

1928, millions of units 102 103 75 

Approximate total 

capitalisation of 

undertakmg 

Ra lakhs . 280 510 720 

Approximate combined capitalisation per K.W of generating plant installed—Rs 825 

Dealing with the latest development, the Tata Power Company’s scheme was 
commenced in 1919, and came into operation the year before last. 

A 150 foot dam 5000 feet long closes the outlet from a catchment valley 
which originally provided the sources of two rivers, and which formed a junction 
at the dam site. A 4000 foot approach cut and 15,000 feet of tunnel lead the 
water to the pipe-lines descending to a power house containing hve 17,500 k.w. 
11,000 volt generating units driven by double overhung Pelton wheels operating 
on a static head of 1,640 feet. Four 30,000 k.v.a, transformer banks step the 
voltage up to 110,000 for transmission over a double tower line to a receiving 
station at Dharavi in Bombay, where it is stepped down to 22,000 volts for 
underground cable distribution in conjunction with the Andhra Valley 
Company’s supply. 

The Punjab Hydro-Electric Scheme. This is usually referred to as the Mandi 
or Uhl River project. It was located in 1922, and after exhaustive survey, 
received the sanction of Government in 1925, and in the following year a new 
hydro-electric branch of the P.W.D. was formed under the leadership of 
Colonel B. C, Battye, D.S.O., to carry it out. 

Staff was recruited from all parts of the world, and the development of the 
Power Station site has now been under construction for nearly three years. 
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Map of Tata Hydro*electric undertakings. 

during which period loo miles of special railway has been constructed up to the 
site through the beautiful Kandra valley. 

It is proposed, by agreement with the Rajah of Mandi, to make use of the 
snow-fed waters of the river Uhl, a tributary of the Beas which it joins in the 
Mandi State in the hills above Simla. 2^ miles of tunnel will lead to a pipe line 
falling 1800 feet to the first power station designed for 36,000 k.w. with provision 
for increase up to 70,000 k.w. 

As soon as this load has been placed the tail race can be taken through 3 
miles of duct to a second fall of 1,200 feet to a second power house for another 
48,000 k w. There is also a third fall of 750 feet which could be developed if 
required. 

Supply over a wide area is contemplated as the following list of towns denotes: 
Towns to he supplied in the First Stage. Gurdaspur ; Dhariwal; Batala; 
Amritsar ; Lahore; Sheikhupura; Chuharkana; Sangla Hill; Chak Jhuinra 
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Lyallpur; Kasiir; Ferozcpore ; Beas; JuUundur ; Ludhiana ; Baghbanpura; 
Shahdara; Chheharta; Tam Taran; Jandiala; and in Indian States: 
Mandi; Kapurthala; Phagwara. 

Towns that can be supplied eventually. Kalka ; Simla ; Kasauli; Sanawar ; 
Dharamporc ; Dagshai; Solon ; Ambala ; Patiala; Sangrur ; Phillaur ; 
Sialkot; Gujranwala; Raewind; Changa Manga; Okara; Montgomery; 
Pakpattan ; Faridkot; Kot Kapura ; Muktsar ; Fazilka ; Abohar ; Delhi; 
Shahdara ; Ghaziabad ; Meerut; Muzaffamagar ; Roorkee ; Saharanpur ; 
Kama!; Panipat; Sonepat; Rohtak ; Dadri; Jind ; Bhiwani; Hansi, and 
Jaranwala. 

For the present, transmission will be limited to the towns in the first list 
with 176 miles of 132 k.v. primary transmission to Lahore and about 200 miles 
of 66 k.v. branch lines. 

Work has been carried out at four different levels, 4,000, 6,000 and 8,000 feet 
above sea level on one side of a mountain, and again at 6,000 feet on the other. 
About six miles of local railways have been constructed at these different 
levels connected up by electrically operated haulage ways. A very complete 
and up-to-date tunnelling plant has been installed and is electrically operated 
throughout from two small hydro-electric developments which have been 
constructed one on either side of the mountain through which the hydraulic 
pressure tunnel is being driven, l^p to the present about three-quarters 
of a mOe of tunnel have been driven and most of the excavation work for the 
power station and pipe line completed. 

The construction of hydraulic works in the Uhl River valley itself has only 
recently been started owing to the difficulties of transportation which could 
not be overcome until the completion of the local haulage and railway system. 

Contracts for the supply and erection of pipe lines, generating plant and 
transmission lines to the value of upwards of fme million sterling are being 
negotiated in London. The work has been somewhat delayed owing to the 
difficult nature of the country, but it is hoped that supply may be commenced 
about the end of 1931 or the early part of 1932. 

The total initial capital outlay is put at Rs.461 lakhs (Rs.1280 pei k.w. 
installed), and it is proposed to sell at an average all-round rate of Rs.157 per 
k.w. year, which at an ordinary mill load factor would be equivalent to about 
.75 imna per unit. If the full scheme is developed, materially lower rates are 
contemplated. 

In addition to general electric supply to the towns scheduled, the Punjab 
Govmiment anticipates that the Uhl River scheme will assist agricultural 
development in the province by the aid of tube-well irrigation of uncommanded 
land on the one hand and of drainage of water-logged areas on the other. 

Madras Presidency. Estimates have recently been put forward in connection 
with a 40,000 Horse Power development in the Nilgiris caUed the Pykara-Moyar 
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project involving the construction of two power stations in series hydraulically 
and with heads of 3,250 and 1,000 feet respectively. 

Three different methods of developing the catchment area have been 
submitted within the past year by Major H. G. Howard, M.C., Chief 
Engineer, Hydro-Electrical development, Madras Presidency, and have been 
sent on for scrutiny by the Government of India, the most promising of 
the three schemes having been previously examined and approved by a 
prominent firm of Consulting Engineers. 

Although at one time a 360 mile transmission to Madras City was 
tentatively proposed, it is not expected that this will be considered at the 
outset, and it appears to be extremely unlikely that such a proposal will 
ever be revived. 

Apart from these projects little furtlier ap|)ears likely to be done with 
India’s millions of water horse-jH)Wcr. 

Hydro-electric propositions may 1 h‘ divided into two broad categories :— 

Those involving trammtssum in bulk to one or two districts offering large 
demands, of which the Tata scheme is an instance, and those involving 
distribution over wide areas to scattered demands of small individual magnitude 
as is proposed in the Punjab. 

In the fust case the capital outlay per kilowatt capacity rendered available 
may bo from three to five times that of a local thermal power station, and as 
impiovements recently made and f(»re.shadowed in steam l>oilcr and turbine 
efficiencies and in the scientific treatment of coal bring the fuel portion of the 
cost of supply down to low levels, the disparity in capital charges will generally 
place the thermal station in a favourable position. Moreover, as the total 
cost of the supply of electrical energy, including capital charges, varies 
inversely as the output sold ])er unit of capital cx]H*nded, it follows that hydro 
undertakings are far more sen.sitive financially to any declension from 
the ideal c(mditions of operation, viz: those of continuous output at the 
maximum capacity foi which they have l)een equipped. 

Turning to the second category, that of long distance distribution, the heavy 
cost of tapping high voltage lines creates a serious financial handicap. For 
lines of 100 ,o(K) volts and upwards, the cost in the present state of the art 
is more or less fixed irresj)ective of the demand to be fed, and if all proper 
safeguards are taken, is probably in the neighbourhood of Rs.2 to Rs.3 lakhs 
per tapping, a very heavy initial outlay in respect of supply to a small town or 
community. 

Furthermore, reliability and stability factors enter prominently into the 
question of long distance transmis.si(»n and distribution, while the difficulty of 
effecting adequate inspection patrol is emphasised under Indian conditions. 

Except in specially favourable rasc*s, therefore, it is to be feared that the 
results of the work of the surveyors of the w^ater p<jwer resources of India are 
likely long to remain of academic interest only. 
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Industrial Electrical Develwments. 

The great sub-contin^t of India, which is larger than Europe without Russia, 
has diametrically opposite labour characteristics from those with which we are 
accustiUDed at home, inasmuch as the lure of the country rather than that 
of the city is predominant among its population. 

Accommodating a fifth of the human race with three-quarters of its 
inhabitants devoted to the cultivation of the soil, less than lo per cent, of 
whom are literate, with its hundred languages and thousand dialects, India has 
been described by a great journalist as an ocean of all-pervading agriculture 
studded with a few widely scattered industrial islands. 

This description may be emphasised by recording that India has only 33 
cities with a population of over 100,000, few of which may be characterised as 
industrial in the Western sense, but that it possesses 700,000 villages, in 
which cottage industries are carried on during the periods of enforced agri¬ 
cultural idleness imposed by seasonal conditions. 

Parallel with these handicrafts, however, there has been a steady growth in 
mechanical industrialism in which electricity plays such a dominant part, 
but, as already stated, it is $0 far limited to a few manufacturing centres 

One of our leading contractors with wide interests once told the writer 
that he always employed the same unit figures for labour plus supervision, 
which he claimed cost the same the world over, but owing to the intermittent 
indulgences in manual labour, dther than agriculture, which the Indian has 
until recently allowed himself, to his consequent detriment from the industrial 
employers’ point of view, these standard costs would probably be found to be 
' on the low side if applied to Indian conditions. For this reason and owing 
to the difficulty of obtaining even indifferent labour adequate to the needs of 
India’s industrial islands, the use of electrical energy has become almost a 
vital necessity for their economic welfare and existence 

Outside the chief centres of population, which have already been dealt with, 
there are a few instances in which local conditions with regard to raw material 
have led to the establishment of isolated cases of mechanised industry, the out¬ 
standing example of which is :— 

The Tata Iron and Steel Company Situated at Jamshedpur about 150 miles 
to the west of Calcutta, and built upon a site on which 20 years ago stood 
the^viUage of Sakchi in the primeval jungle, the works of this important 
company are electrically self-contained and own two steam power stations, 
having capacities of 11,750 and 25,000 k.w. respectively An 18,000 k w. 
set is shortly to be installed in the larger .station, and the smaller will then be 
shut down, leaving a single station of 38,000 k.w. capacity. 

Ipower is transmitted overhead at 3.000 volts 3-phase, 50 cycles, and is used 
for many purposes in the manufacture and refining of steel. The annual 
demand is 150 million units a year, about the .same as that of the whole of 
the City of Calcutta Over 100,000 h.p. of motors are installed, the largest 
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being 6,500 h.p. About one-third of this horse power consists of direct current 
motors, for speed control reasons, the conversion from alternating current 
being carried out by fly-wheel motor-generators in the case of supply to the 
large reversing mills, and by ordinary motor generators for the smaller motor 
circuits, the latter being arranged to operate as 80 per cent, leading power 
factor in order to correct the alternating current system. The latest addition 
to the Steel Company's electrical plant is that required for a new reversing 
roughing miU and consists of a 4,000 h.p. direct current slow speed reversing 
motor with a 3,800 K W. flj’wheel motor-generator set, the latter being fitted 
with a 33-ton flywheel constructed from three steel plates, J3ft. bin. diameter, 
and each over four inches thick. 

Bufuiti Portland Cement Co., Ltd. The works of this Company, situated at 
Lakheri, are completely electrified, and important additions have recently 
been made. About 7,000 K.W. of so^wolt 3-phase generating plant is installed 
and distribution is carried out underground, outlying departments being fed 
at 3,300 and 6,600 volts via step-up and step-down transformer banks, some 
of the larger motors, however, being operated direct at 3,300) volts. 

Nearly 100 motors of various sizes are used (the smaller, in view of the 
working conditions, being totally enclosed), while electrical energy is used for 
testing ap])aratus, welding, and for laboratory furnaces. 

Colliery Electrification The application of Electricity to Coal Mining in 
India is slowly gaining ground, as is shown in the following oflicial statistics 
of Electric Motors installed - 



1924. 

1925- 

1926. 

1927. 

H.P. on surface 

• 13.564 

15.501 

16,192 

16,440 

H.P.belowground .. 

• 29.938 

36.835 

38,356 

43>099 

Total H.P. 

• 43.502 

52.336 

54.548 

J9^9 


The use of electrically driven coal cutters has not been developed to any 
great extent, the number in use having only increased from 109 in 1924 to 124 
in 1927, about equal numbers of the American chain and the British bar type 
being employed. 

Although many Indian coal mines have their own power plants, Colliery 
Supply undertakings have been formed in certain areas, recent examples 
being as follows :— 


Si jua 


Kamc of Vndertaking. 

J>i%hefgarh 
Power Supply 
( 0 

4 ^sonated 
Power Co 

( Jhrrnah) 
Ulcctrxc 
Supply ( 0 

hast Indian 
Hallway 
( n. 

C'.0(iliiel(l 

Kaniganj 

Ranigan) 

Jhana 

Giridtl). 

Number of Collieries 

supplied 

19 

1 1 

ih 

Several 

Total plant tanacity 

K W . 

8,000 

1.7.59 

8,000 

2.450 

Transmission voltage ... 

11,000 

3.399 

(>,600 

2 .iO() 

Total connected load 

HP. 

9,807 

4.559 

10.034 

3 . 4*4 
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ELECTiac Traction. 

Electric Tramways have been in operation in the principal cities of India 
for many years, but the application of electric traction to railways has been 
•somewhat backward, for although the electrification of the suburban sections 
of the two railways running out of Bombay City was investigated as far bacfc as 
1912, it was not until 1922 that sanction was given to the first electrification 
scheme, that of the suburban section of the G.I.P. Railway over which the first 
electric trains were run in February 1925. In September of that year the 
Indian Railway Board sanctioned the electrification of the main line routes on 
that Railway out as far as Igatpuri and Poona, thus making, with the suburban 
section, a total of about 300 miles of electrified track. 

In 1923 sanction was given in connection with the suburban section of the 
B.B. and C.I. Railway out as far as Borivli, but owing mainly to the coal 
strike in this country it was not until January of last year that the electrified 
service came into operation. 

In the early days of railway electrification several different systems of 
electrical transmission, collection, and utilisation were installed in Europe 
and the Americas, and for many years what was then referred to as the “ battle 
of the systems ” was fiercely fought. In one case just prior to the war, five 
different pro)>ositions were put forward by manufacturers in connection 
with the electrification of an important mineral line. 

Realising the nece.ssity for a measure of standardisation the British Govern¬ 
ment in 1920 appcjinted an Advisory Committee upon the Electrification of 
Railways, and their report published in 1921 as revised last year lays down as 
standards generation and transmission on the 3-phase 50 cycle alternating 
current system, and transformation to 1,500 volts direct current for use on 
the tracks, with collection from an overhead conductor. 

As this .standard system was decided upon as far back as 1912 by the two 
railway companies operating the suburban lines running out of Bombay city, 
(overhead conductors being then chosen mainly on account of track flooding 
difficulties and incidentally of the tendency of Indians to trespass on the lines) 
its choice gives evidence of the foresight of their consulting engineers, Messrs. 
Merz and Partners. 

Descriptions of the Bombay electrification scheme have been so widely 
published that only broad details need be recorded. 3-phase electrical energy 
is'taken from the Tata group of Hydro-Electric Companies, and is generated 
in the Ghats 60/70 miles inland and transmitted overhead at 90/100,000 volts to 
receiving stations in the neighbourh(Kxi of Bombay City, where it is stepped 
down to 22,000 volts for retransmission partly overhead and partly underground 
to rotary sul^statirms at strategic points alongside the railway tracks. At 
these substations it is converted to volts direct current for use on the over¬ 
head conductor sj'stem, the ordinary rails suitably bonded acting as the retirni 
circuit. 
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In the case of the B.B. and C.I. suburban section, the sub>stations, three in 
number and having a total capacity of 20,000 k.w, are of the supervisory 
controlled type, manual operation being entirely dispensed with, and all high 
and low pressure switching being dealt with from a single central control office. 

The control is effected with the aid of apparatus similar to that used in 
automatic telephone exchanges, selectors being employed to transmit low 
voltage impulses over .3 core pilot cables to similar selectors in the substations. 
These selectors bring relays into action, which prepare the switchgear for the 
selected operation and then transmit a signal back notifying that the selection 
has been made. A push button at the control office then enables the operation 
to be carried out, after which a second and confirmatory signal is transmitted, 
indicating that it has been completed. The whole sequence takes about 
3 seconds. 

In the case of the G.I.P. suburban sections the substations are arranged for 
manual operation, with, however, automatic features in certain cases. 

The overhead equipment consists of a trolley wire with catenary suspension 
carried on lattice steel structures having a normal spacing of 220 feet, the total 
copper section being .625 sq. inch on each track. 

For suburban service on both railways all-steel rolling stock units, consisting 
of one motor and three trailer coaches, are used, and preparation was made for 
the new stock to have an overall width of 12 feet as compared with the then 
existing standard maxima of loft, bins, for four-wheeled stock and loft. oins. 
for bogie stock The overall length of the coaches is 68 feet, and when equipped 
for third class they accommodate 120 passengers each, i.e., nearly 1,000 
passengers in a two-unit train consisting of eight coaches. 

The normal maximum running speed of the suburban trains is 48 m p.h. 

As regards the effect of this electrification, to quote the Report of the Railway 
Board : “ These scr\"ices have become highly popular an ’ promise to be entirely 
.successful.” 

With regard to the main line electrification of the (i I P Railway from 
Bombay to Igatpuri and Poona via the Ghats where the maximum ruling 
grade is i in 37, special high speed locomotives will be used for drawing the 
ordinary rolling stcKk. 

Over a few miles the railway mounts more than 2,000 feet, and the tractive 
conditions are, therefoie, specially arduous, and when coupled with the exacting 
climatic conditions of high temperature, torrential rainfall and liability to track 
flooding, the greatest care upon the part of the Consulting Engineers and the 
manufacturers has been called for in deciding upon a suitable design. 

After consideration of different British and Continental designs, three sample 
locomotives were ordered from different manufacturers, and after trials and 
tests, twenty-one passenger and forty-one freight locomotives were ordered 
from the Metropolitan-Vickers Company. Brief details of these two types are 
as follows:— 
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Overall length 

Total weight . 

Adhesive weight 
Maximum Service Speed 
Motors . 


Passenger. 
66 feet 
100 tons 
6otons 
75niph 
6 of 360 h p. 


Frei^t. 

66 feet 
laotons 
120 tons 
45mph. 
4 of 650 h.p. 



Map shewing electnfication of G.l P. Railway. 


It IS mtended that some of the freight locomotives shall act as banking 
engmes to assist the passenger type when negotiating the heavy grade sections 
on the Ghats, and the charactenstics of the two types are such that they will 
operate and share the load satisfactorily together All are arranged for 
regenerative electnc-breakmg, 1 e when descending the steep gradient they 
will return energy to the system, and it is anticipated that their operation, 
coupled with the ehmmation of the present reversing stations rendered possible 
with electric traction, will reduce the runnmg time between Bombay and Poona 
(119 miles) from over 4 hours to under 3 hours 
The overhead equipment on the mountain sections of the mail line possesses 
novel features as, m view of the heavy currents to be dealt with, a total section 
of X square mch of copper is earned above each track divided between a mam 
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catenary (.5 square inch), an auxiliary catenary (.2 square inch) and the trolley 
wire (.3 square inch). The main catenary is supported at 220ft intt^als as 
In the case of the suburban sections. 

The whole of the power for the operation of the two Ghats sections of the 
G.I.P, Railway will be drawn from a thermal power station now under con¬ 
struction at Kalyan. This will be equipped with four 10,000 Kilowatt generat¬ 
ing units and six stoker-bred boilers arranged for 270 lbs. steam pressure, 
725^ Fahrenheit total steam temperature and btted with oil firing equipment 
for overload forcing purposes. 

Generation will be at 6,600 volts 3-phase 50 cycles stepping up to 95,000 
volts for transmission to eleven rotary substations, some arranged for manual, 
others for supervisory remote control. 

Work on this important main line electrification is well advanced, and it is 
hoped that electrical operation will come into force on the Poona section during 
the coming summer, and on the Igatpuri section during next year. 

With regard to other Indian Railways, the electrification of the suburban 
section of the South Indian between Madras Beach and Tambaram has been 
sanctioned, and propositions in respect of certain main line sections of that 
Railway have been put forward, but so far no decisitm has been arrived at. 

With regard to the Calcutta suburban lines, electrification has been con¬ 
sidered, but in view of the heavy expenditure invoK'cd the matter has been 
referred back for further investigation. 

Special Application of Electricity to Steam Railway REguiREMLNis. 

For many years progressive use of electricity has been made by the Railways 
of India for train lighting, workshop driving, welding, pumping, crane and 
capstan operation and so forth, and perhaps the only rerent application which, 
in view of its interesting nature, calls for record, is the general application of 
electric headlights to steam locomotives. 

About 85 per cent, of the steam locomotives have so far l>een fitted, and the 
Railway Board are considering the advisability of making such headlights 
compulsory. 

The generator for the supply of the electrical energy must, of necessity, 
be located on the locomotive itself, and it takes the form of a 32 volt 500 watt 
steam turbine-driven set which is bracketed off the side of the boiler casing 
There are several types with both alternating and direct current generators, 
but the British product introduced a couple of years ago is a turbo-alternator 
of outstanding simplicity. 

A single wheel steam turbine drives an inductor type of alternator, having a 
toothed rotor without windings of any sort and a stator consisting of permanent 
magnets with laminated pole-tips carrying onl)^ two small fixed coils embedded 
therein. There is consequently no commutator or collector. The permanent 



75S JOCRNAL of THE ROYAt SOaETY OF ARTS. Ime 7^ 1 ^ 

magnets require remagnetising at infrequent intervals but dlectro-magnets 
are provided for this purpose as part of the standard equipment. 

Only 250 watts, i.e. half the output of the turbo-alternator, is taken by the 
actual headlight, the other half being applied for lighting the cab, gauges, 
lubricators and tender, while a portable lamp can be plugged in for inspection 
purposes. 

Broadcasting. 

Concluding with this latest example of electrical application, wireless broad¬ 
casting on the lines of the B.B.C. came into operation in 1927 through the 
medium of stations in Calcutta 7CA (370.4 metres) and Bombay VTTB (357.1 
metres) operated by the Indian Broadcasting Company, a subsidiary of the 
Indian Radio Telegraph Company. These stations although of the same 
transmitting power as 2LO, viz: 3 kilowatts, have been found under Indian 
climatic conditions to possess much greater transmitting ranges, and regular 
reception is reported from the North-West provinces, from Ceylon, and even 
from the Malay States 1,800 miles away. Fading, which is not usual with 
2LO, is, however, very pronounced at times. 

So far broadcasting has not captured the imagination of the Indian public to a 
degree sufficient to make it a financial success, but the Company are of the 
opinion that if they are patient and keep a good service going they will eventually 
obtain the necessary number of license holders, which is at present less than 
io,o(K). Should financial success be ultimately achieved, additional trans¬ 
mitting stations will no doubt be installed at such centres as Delhi and Madras. 


I wish to record my grateful appreciation for the full information so readily 
given me by many friends, firms and officials, both in India and this country 
and from which I have been forced to make a very condensed selection. 

My thanks are also due to the following firms for the loan of photographs 
and lantern slides: British Thomson-Houston Co., Ltd.; British Insulated 
Cables Co.; Callender’s Cable & Construction Co.; Cammell, Laird & Co.; 
English Electric Co.; General Electric Co.; Metropolitan Vickers ; J. Stone 
& Co., Ltd., and “ The Times of India.’* 


DISCUSSION. 

Mr, J. W. Meares, C.I.E., M.lnst.C.E., M.as one of the pioneers in 
India of the electrical industry, was very glad to have been present at the reading 
of this very opportune paper. He said that because, after what Mr. Cooper had 
told them^ they would be a little amused to hear what was said recently in an 
important publication by the World Power Conference. That important inter¬ 
national body issued a report on the power resources of the world, and after 
enumerating the countries where a first approximation had been made towards 
the assessment of water power resources, it stated that the rest of the world 
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remained to be examined right from the beginning. The rest of the world 
included India. Mr. Cooper had told them about the three actually working 
Tata schemes—schemes of enormous importance and the only ones of their sort 
in the world dealing with stored water pure and simple with no river flowing through 
them—and other schemes which were coming on, which might or might not 
be successful, hereafter. Speaking of world power production, the same document 
said later on : ** In Asia, India. China and Siberia itmain to be exploited.” China 
and Siberia, it would be noted, were coupled with the Indian Empire, which had 
been in many ways a pioneer, and had certainly put forward extraordinarily good 
work. 

One could not but notice, to Mr. Cooper’s entire credit, that, unlike most officials, 
he had evidently not had much to do with hill stations in India. Some of them, 
on the other hand, had spent as officials an undue proportion of their time there. 
In the table dealing with automatic telephony Simla, which, he thought he was 
right in saying, had the first automatic telephone system in India, was not 
mentioned, while Darjeeling had the lii^t hvdro-electric .scheme. It was put in by 
himself, so he knew that it was the first. It was a small scheme. It had been 
followed by quite a number of othtr schemers in the hill stations scattered over 
India, and those schemes, though small in their way. were of considerable importance 
and highly successful. There was no question that sooner or later the hill railways 
would have to be electrified. There was w'ater power on the spot in almost evert' 
ca.se. 

As a matter of bistort’, w'hen he went to India in iHyb the only public lighting 
installation, so far as he knew', was in the Hdeu Gardens, ('alcutta, and it consisted 
of Jablockhofl candles. That system came into u.se in th(‘ .seventies, and disappean d 
from the face of the world clsew'here in the eighties, but w'as still working in 
Calcutta in i8q6. When he suggested that modern lighting should replace those 
candles the Bengal Government said, ” What is the matter w’ith them ? 1 'hey 
have been working for thirty years, and will go on working for a long time. Why 
replace them ? ” It w’as found afterwards that those candles co.st three times 
as much per annum as the w hole power upkec]) of the modern lamps which replaced 
them. That was a rather good le.sson to Governments Ixmt on economy in capital 
expenditure and squandering money regardlessly on maintenance. 

Another small point he notic(*d w’as that the Cauvery scheme, which was the 
first hydro-electric .scheme in a native State in India, was not among tlmse mentioned 
in the paper, though it w^a.s a scheme of great importance to the goldfields in the 
State, and had done extraordinarily well. At the other end of the scale the 
Kashmir scheme, which had done very badly, wiis also not includL*!!. 

The lecturer did not .seem to think that the work of the hydro-electric survey 
W’ould come to much. In inaugurating that survey, Sir Thomas Holland looked 
a long way ahead. The work done remained on record, the sites were know'ii, 
and to a certain extent investigated, and he thought there would Iw openings 
for them. He would like in particular to mention the wonderful work that 
Sir Gunga Ram did in the Punjab wath his little hydro-electric scheme for 
irrigation by pumping. That was an application of electricity which made use 
of W’ater power from the local canals, and had immense po.ssibilitieH in the 
irrigation of the ” unconimanded ” areas above the c.anals. Sir Gunga Ram 
had shown the way, and that there was a future for. such a development he (the 
speaker) felt certain. The only possible thing* against it was that the same thing 
could be done by the ” hydrautomat,” a purely mechanical apparatus, which was 
being installed in quite a number of places in the Punjab. 
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Ttuming again to wat«r power, he agreed with Mr. Cooper regarding the diatinotioii 
between the hydro-electric station supplying bulk power in an industrial area mad 
the stations with a supply spread over a very large area. He must confess to the 
gravest doubts whether it would ever be possiUe to make a profit on the Punjab 
scheme because of the enormous number of small places which would have to be 
tapped by lines of moderate pressure. The capital cost would, he thought, be 
prohibitive. There was still a use, however, for the larger station transmitting to 
industrial areas. Such areas might not exist at the moment, but where power 
was available industry often followed. 


Mr. Cl, B. {Messrs Merr and Partners) said that Mr. Oxjper had mentioned * 
tliat some direct current extensions with rotary converters were being installed 
in Bombay and C'^Icutta. He would like to ask whether that development had 
Mr. (xK)per’.s approval, seeing that it was more usual nowadays to extend with 
alternating current. Had the Indian Covemment any powers with regard to 
electricity supply ^ From the particulars given in the paper, it appeared that 
development was taking place on English standard lines. This was important, as 
English manufacturers could take a large share in the four million pounds which 
Mr. Cooper stated to be spent annually by India on imports of electrical apparatus, 
machinery and accessories. Incidentally, if English standards were employed, 
care must bt* taken in the selection of distribution voltage, remembering that 
Indians often worked barefoot. 

With regard to the details of the electrification work in Bombay, perhaps 
Mr. Cooper would permit him to amplify some of the information given in the 
paper. When the electrified .service first started, a considerable amount of trouble 
was caused by that well-known bird, the Bombay crow. This crow liked, if possible, 
to build his nest of wire and often selected the overhead equipment structures as 
nesting-places. When carr}^ing wires about, they were often dropped on the over- 
hefid equipment. The results were somewhat spectacular and the railway service 
was considerably interfered with, the overhead equipment wires in some cases 
being burned through. Eventually a somewhat expensive system of guards had 
been devised, though this was not completely effective, and he thought that a 
certain amount of trouble from the crow would always have to be legislated for. 
Thieve.s also caused trouble. In one case the copper bonding of the rails .disappeared 
the day after it was put down, and in another ca.se when a small section of trans¬ 
mission line which had been out of use for some time came to be switched on it 
was found that the wires were missing. 

A picture of a train running through floods had appeared on the screen. It 
might he interesting to know that those floods were sometimes three feet deep ; 
but even at that depth the motors had hitherto functioned very successfully. In 
one train unit of four coaches the motor and coaches were so arranged that two 
coaches were pushed in one direction and hauled in the other. There had been 
no troiible at all with that method of traction. On the suburban section in Bombay 
the traction system was just about complete, and running would start very shortly. 
The goods yards were now being worked electncally. 

On the mam line extension up to Igatpuri and Poona there would be eleven 
sub-stations, each with two or three sets of 2.500 kilowatts. Five of the eleven 
would l>e attended and six unattended ; an unattended sub-station would be 
controlled from an adjacent attended sub-station. That helped to cut down the 
running expenses considerably. The duplicate 100.000-volt transmission lines 
which followed the railway route had no special features, but on the Ghats section 
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towards Poona, where there was a rise of practically 2.000 feet, n^aititenance 
conditions during the monsoon were,very difliqult, with seven or eight inches of 
rain a day. On this section, therefore, which was more liable to trouble than any 
other, a third transmission line had been put up which could be switched in if 
conditions warranted it. 

The Calcutta electrification scheme was given comparatively few lines in the 
paper, but he thought that more would be heard of it fairly soon. There were 
difficulties there which were partly financial and partly engineering. For a sound 
engineering scheme, however, it was necessary that the two main terminal stations 
in Calcutta should have a direct rail connection. 'Fhis necessitated either a railwa\* 
bridge over the river oi a tulie railway. The problems involved were under clase 
consideration. 

It was his experience that there was a considerable shortage of Indian artisans 
for electrical work, though there were a certain number of giKKl men available. 
The present arrangements for educating these men seemetl to lie a little wanting. 
The Indian training colleges were doing good work, but he thought that Indians 
were not Mng turned out in the way they ought to be lor the erection and main¬ 
tenance work of electrical equipment. Far too pften English manufacturers had 
to send out their own workmen to do work which should be done by Indians. 
The Indians who came to this country for training were not of the class that worked 
with their hands when they returned to their own country. The general question 
of training workmen was a point which the Government ought to look into in 
order that men could be trained so as to keep pace with electrical progn^ss in India. 


The Chairman thought that the reason why the schemes referred to by Mr, 
Meares were not mentioned in the paper was contained in the first word of the 
title, “ Recent,” which Mr. Meares seemed to have overlooked. As to the automatic 
telephone at Simla, of which he had had experience, possibly the lecturer had not 
mentioned it because the Royal Society of Arts was rather particular about the 
language used in their hall * 

He claimed to .speak with some authority on hydro 1 lectric development, as 
he had had .some experience, first of all as a Director of a great hydro-electnc 
<'ompany ; secondly, from association with a company that used hydro-electric 
power in bulk ; and, thirdly, as one who tried tr) sell it. To him Mr. CtKiper’s 
paper was of extraordmaiy interest, not only for what was actually said in it, 
i)ut for the lines of thought it sugge.sted. 

The paper referred to the coipparatively low consumption of electrical energy 
per head in India. That seemed to him to arise in the main l>ecause only one 
company in the whole of India, so far as he knew, had ever attempted to sell 
electricity, though a large number of companies supplied it; but supplying and 
selling were as wide as the Poles asunder, and expi»rience showed that if the 
question of selling was systematically dealt with, the Indian market, certainly 
in the great centres of population, was likely to be just as receptive of electrical 
and mechanical energy as that of any countr>'m the West. That was one more 
example of the unmitigated non.sense of contending that the Indian community 
did not respond readily to modern conveniences and facilities. 

A very valuable portion of the paper was that in which the lecturer suggested, 
rather than said, that very careful comsideratfon was necessar)' before gigantic 
sums were spent on hydro-electric schemes After the w'ar fieople had water on 
the brain. Speaking from some experience, although in theory water power ought 
to be and might lie cheap, in some cases it was dearer by nearly one-third than 
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th«irmal power. Apart from that, painful experience had shown directors and 
shareholders how great was the capital charge of hydro-electric works before a 
single unit could be sold, to say nothing of working to capacity. 

He believed that they were on the verge of a great development of thermal 
efficiency through high pressures and the pre-treatment of coal, and that neces¬ 
sitated intensive consideration before colossal sums were embarked in hydro-electric 
power schemes. He ventured to invite attention to this consideration specihcally, 
because the lecturer had given figures showing the estimated selling rate of electrical 
energy from particular hydraulic works. If any of those present were engaged in 
such projects he would say to them, “ If you think you are going to sell electrical 
energy in hulk or to retail it in large quantities for domestic purposes at a higher 
rate than .5 anna per unit, you arc making a mistake which will have disastrous 
effects upon your own p<x:kets and upon the fortunes of those who are foolish 
enough to trust you/’ 

A careful study of the paper would show that Mr. Cooper had indicated lines, 
of thought of profound significanpe to those engaged m electrical development 
in India, and he would like to express his personal gratitude to Mr. Cooper for 
the lucidity and care with which the facts were put forward. 

He had a train to catch, and perhaps those present would excuse him. He would 
ask Sir ('harles Armstrong to take the Chair. 

(Sir Charles Armstrong accordingly took the Chair.) 

Mr. H. R. Hhmia asktxl what was the lecturer’s view regarding the transmission 
voltage adopteil by the I’unjab hydro-electnc scheme. Compared with long¬ 
distance transmission lines elsewhere, it would seem that a higher transmission 
voltage would be justified. Would Mr. CcKiper also give information as to how 
many units were proposed to be installed in that scheme ? 

Regarding the third s<,*ction ot the 'i ata Power Company, he understood that 
the construction of that .section was embarked upon m view of the demands of 
electrification schemes un<lertakf*n by the suburban railway companies of Bombay. 
The latter were now erecting their own power plants. Did the lecturer think 
that the Tata Pow’er Company would bt* able to .secure more demand for this 
jiower house ? 

Mr. J, G. Griffin agreed generally wdth what was said in the paper about the 
supply of hydro-ck*ctric power. A point that appealed to him very strongly 
was that with long transmission lines, some of them going over wide rivers and 
across comparatively inaccessible places, there w’as the possibility of a failure 
of supply owing to political troubles, or even individual miscreants. 

In regard to thermal stations, Mr. C'ooper had not referred at all to Diesel engines ; 
there were several successful Diesel power stations in India. There was a very 
large field in India for the supply of cheap electricity. Small electrical stations 
could be put down comparatively cheaply, and if the organisation was properly 
arranged and the right methocis adopted, he Ix^lieved that an electricity supply 
could be profitably installed and run in a considerable number of the smaller towns. 


Mr. T. Coo|>i:r, in reply, explained that his paper wasmoreorlessanhistoncal 
survey of Iildian ek*ctrical progress during the last five or six years, and naturally 
did not call for very much in the w'ay of discussion in the ordinary sense of the 
term, He was, however, very gratified at the interesting comments it had evoked. 
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1 a reply to Mr. Bhatia's question about the voltage of 132.000 selected by the 
promoters of the Punjab scheme, he was afraid he did not know why that 
particular voltage was pitched upon; but it happened to coincide with that 
used in connection with the British “ Grid." for which equipment was being more 
or less standardised. Considering the transmission distances ultimately involved 
(Delhi being something like 400 miles away), the voltage did appear low, although 
the old rough rule of ** 1,000 volts per mile, plus 1,000 volts for luck," hati long 
since gone by the board. 

With regard to Mr. Bhatia’s pertinent query as to whether tlie Tata Power 
Company would be able to secure sudicient demand to load up their new power 
house, this appeared to be entirely in their own hands and depended upon the 
rate at which they were prepared to sell, and as to how far they could met‘t the 
decreasing costs of thermal generation. 

Mr. Meares rather reproached him for not mentioning some of the earlitr 
electrical schemes in India. The paper dealt only with progress during the last 
five or six years, and he pointed out that Mr. Meares himself had already discussed 
those early schemes in a paper read in 1922. 

Mr. GiU had very kindly amplified the details of the G.I.P. electrification 
and had asked a question regarding the extension of direct current areas by 
some of the Supply Authorities in India. Most of those Authorities, including 
the three Presidency Cities of Madras. Calcutta and Bombay, started in the 
early days of electricity supply, when everything was on direct current lines. As 
time went on, the advantages and flexibility of alternating current generation and 
distribution came to be recognised, and in all those three cities, he thought— he 
he knew it was so in the case of Ikjmbay because he carried it out himself—a 
cordon was put round the original direct current area, and it was said, " Thus 
far and no further." All the outskirts were dealt with on alternating current 
lines. The advisability of changing over those direct curifnt areas to alternating 
current in order to make the supply homogeneous had been considered ; but with 
Indian distribution it was a much more expensive matter than in this country 
because of the enormous numl>er of fans. 

Mr. Gill had also raised a point with regard to Government control of electricity 
supply. The Indian Klectricity Law was modelled on British lines with, however, 
thanl^ to Mr. Meares, considerable improvements in several respixrts, and as most 
electrical developments in India were carried our under home guidance, British 
standards of voltage and frequency were l>eing generally followed. As regards 
the risk of shock he did not think that an Indian with thick-skinned liare feet was 
in any more danger than a tender-footed Euri>pean in wet shot's ! 

Mr. Griffin had complained of the absence of reference to Diesel engines, but he 
had recorded the use in most of the smaller cities of oil-engine driv»»n installations. 

From his knowledge of costs of prothiction with the latest types of oil-engines 
he agreed with Mr. Griffin that their u.se for small electric supply installations was 
fully justified. Where the dividing line lay between oil-engines and steam turbines 
it was difficult to say, as it depended so much upon local conditions lioth initial 
and potential, but he felt confident that in most cases the two thermal methcxls 
of generation could hold their own against all but the most fav^oured hydro-electric 
propositions. 

As Thomas Edison recently said : "A great deal more fuss is being made over 
hydro-electric power than its intrinsic value \Jarrants." 

He was very grateful for the kind words used by Sir Stanley Reed in his comments 
on the paper, the preparation of which had given him a great deal of pleasure. 
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The Chairman (Sir Charles Armstromg)^ in moving a very cor<W vote of 
tlianks to Mr. Cooj^ for his comprehensive and interesting paper* said that Mr. 
Copper and he were both Bombay men, and had been interested a goodm^y 
years in the same electrical concern—the Bombay Tramways Company. Twenty- 
hve years ago the then Managing Director had shown him round a new powei;^ 
station which had just been erected and was the very latest thing in electrical 
development. Ten or twelve years later, as he gathered from Mr. Cooper, that 
power station was more or less closed down, and the power was taken thereafter 
from the Tata Hydro-electric Company. 

His own interest in electrical development in India had been rather more recent 
than that, because he happened to be Chairman of the Great Indian Peninsula 
Railway when the work of electrification was going on. Before the work was 
completed, however, the Government of India took the railway over, and he 
had not seen the actual electrical working of the suburban traffic ; but the work 
was being carried on during the few years that he was Chairman. It was a very 
big piece of work and a very necessary one, because it was the only way of deahng 
with the very dense population of Bombay and of enabling them to live outside 
the island. Electricity brought many improvements into India. It gave Bombay 
electric trams and electtic fans. He could not say that he liked the latter, but 
some people liked them very much. 

He was very much obliged, and he felt sure that everyone present was very 
much obliged, to Mr. Cooper for his most excellent paper. 

The vote of thanks having been carried unanimously, the meeting terminated. 

Colonel Aubkky O'Briln, C.H.K., wntes 

Mr. Cooper, in his interesting paper, sounds the necessary note of alarm with 
reference to the Punjab Hydro-Electnc scheme, of which the first stage is now 
well advanced. The capital expenditure will be very great, over 4I crores for the 
production of the first 36,000 kws., and it is essential that the supply available 
should be quickly taken up. The cost of tapping the mam transmission line also 
necessitates that any town which takes power should lie quickly assured of a 
brisk consumption. To counter this, the Hydro-Klectnc branch in estimating 
probable consumption has only taken into consideration the industrial demand, 
whereas, if power is really to l>e of use to an agricultural province like the Punjab, 
it must be used, wherever possible, as an assistance to agriculture. The Punjab 
peoples are enterprising and quick to take up mechamcal devices, but they will 
require continuous propaganda and education in a science entirely new to India. 
They will have to be taught all that is known in the countries which already 
harness electricity to the needs of agnculture, .so that the period of discovery of 
those uses which hr* suitable to the Punjab may be cut down as much as possible. 
Kortufiately, cultivated fields and gardens touch and even intermingle with the 
houses of the biggest cities, and, though holdings are small, the Co-operative 
Societies are more advanced in the Punjab than in any other province of India. 

The greatest assistance that can be given to agriculture in the Punjab is the 
provision of water, and here it has been calculated that electro-pumping could 
add 6,000 cuHtfes. to the visible flow supply, the e<)uivalent of adding another 
river to the province. Two and a half million acres of land now dependent on 
rain might be annually irrigated, while land, now waterlogged, or threatened with 
waterlogging, could he saved and the w’ater sent on to thirsty country elsewhere. 
There arc difficulties in this connection, difficulties with regard to the right type 
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of tube wells, but especially with regard to the charges for the water supplied. 
Canal water has been steadily cheapened in recent years, and. although the profit 
from the land would amply cover the cost of pumped water, people will have 
to be educated up to paying for it. especially those who, for the cure of waterlogging, 
must rightly have their canal water taken from them. 

If long distance distribution is to pay anywhere, the Punjab is best situated for 
the experiment. Bengaj coal is about one thousand miles away, and though there 
is a small supply of oil at Khaur, near Rawalpindi, the price has been assimilated 
to world prices, raised high for India. Mr. Cooper's note with regard to reliability 
and adequate inspection patrol is of importance, for an interruption would be 
disastrous during the furnace heat of the Punjab summer, but the main line and 
principal branches would be easily supervised, and the communications of the 
province are on the whole good. 


OBITUARY. 

Mr. L. B. Keyser.—W e regret to announce the death of .Mr. Leonard Bethell 
Keyser, which took place recently at his Winchester home, in his 73rd year. He 
was the youngest son of Mr. Alfred Keyser, of Cros's Oak, Berkhamstead, and was 
educated at Clifton. He was closely associated with Winchester for the last 
iH years of his life, becoming Secretary of the Hampshire Club in igoi and a 
lea(ler in many local public activities. In 1013 he was appointed honorary treasurer 
of the Royal Hampshire County Hospital, and his many valuable services to the 
hospital included the establishment of a contributory scheme, under which 
voluntary contributions gave contributors a right to hospital treatment. This 
reform— -introduced here for the first time in connection with a provincial hospital 

has been strikingly successful, and contributors to the scheme now number 
over 30,000, and the finances of the hospital have been much benefited In his 
youth Leonard Keyser was a fine A.s.sociation football player, and in later life 
he became a keen golfer ; he w’as also one of the oldest members of the M.C.C. 
He had been a member of the Royal Society of Arts for nearly 50 years, having 
been elected in i88o. 


NOTES ON BOOKS. 

Early Church Art in Northern Europe. With special reference to Timber 
Construction and Decoration. I^y J. Strzygowski. London : B. T. 
Batsford, Ltd. 21s. 

One of the most exciting "ifs" in history is this. What would have happened 
if King Harold, in the celebrated year to66 , had been beaten by Harald Hardrada, 
and if William of Normandy had then met not Harold but Harald, and had also 
been beaten by him ? Those children and adults for whom history is only a subject 
taught at school may remain under the impression that Hardrada and his people 
were a sort of barbarians ; they were, of course, nothing of the kind, but a civilised 
race with art as well as enterprise to their credit ; and it is possible that they were 
the first, therefore the real, discoverers of America. 

Professor Strzygowski complains, not that people are unwilling to discuss 
" what would have happened if—but that they shut their eyes ip events which 
did occur, and which have left traces that can*be examined. Thus architecture, 
he alleges, is regarded as forming one main stream from cla.ssical times, no allowance 
being made for tributaries. In this book he shows that timber construction in 
Northern Europe has in the past been referable to intelligible and intelligent 
native principles unaffected by the classical tradition. 
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** Daring the dark ages/' says Professor Strzygowski, "we are not at the beginning 
but at the end of a flourishing northern art.*' an art which penetrated as far south 
as the coast of Dalmatia and Spain. Before the Romanesque style gained its 
supremacy the native architects of Western Europe were building in wood frame¬ 
work. those of Eastern Europe in wood blockwork, those of Northern Europe iq 
wood stavework, or " raastwork," as Professor Strzygowski calls it. Wood is, 
unfortunately, very perishable, and as the Northern architects, whether in Norway 
or Dalmatia, only began to translate their ideas into stone round about the time 
when the Romanesciue style was capturing the European imagination, there are 
not a great many examples of this early church art left standing. But there are 
a sufficient number for purposes of study, and the case that Professor Strzygowski 
is able to make is a very convincing one. 

To us chapter III is likely to be of especial interest, since it deals with half-timber 
churches, more than half of the illustrations being drawn from England. If 
modem half-timber is an affectation rising out of an ill-develo]>ed appreciation 
of the picturesque, ancient half-timber sprang from necessity : " Western Europe 
from Roman times was not rich enough in forests to provide wood for the full- 
timber building of earlier ages, which in Russia and still more in Finland has 
continued down to the present day. . Our surviving half-timber churches are 
sometimes as attractive as they are interesting, but the tower of Earl’s Barton, 
reproduced as Plate .XXXV, is such an interesting example of stone arranged 
so us to suggest woodwork that one hardly can bring oneself to consider its 
independent aesthetic merits. 

Professor Strzygowski knows too much for it to be easy for him to compress 
any part of his knowledge into a small book, but this is only another way of saying 
that we can only seldom hope to get so much, of such (Quality, in parvo. 

P.B. 


aiBBTiNOS or oTBsm aocnTiBs 
oumivo THE ENaUlNO WSEE. 

Monday, Jvnk xo..Anthroputophica) Society, at the 
Royal Sod«ty of ArU, Adeiphi, W.C. 8.is p.m. 
M. Ehranfried PfHflfcr, The Influoncr of Man on 
CryatalUaation and on Growth of rtanu." 

Anthn^MloKical Society. 33. Unper Bedford Place, 
WX. 8.^0 p.ia. Mi»« J. Gaultirr de la Veriadrv, 
Ftdk Son(» of Canada, E»kiino, Indian and Fmich* 
Canadian." 

BritMi Architactt, Roval Institute of, g, Conduit Street, 
W. 6 p.m, BusiacM Meeting. 

Goograpliical Society, at the Aeolian Hall, New Bond 
Siiaet, W. Mr. L^ard T. ^tt, " The Saun Oaan 
and tM Nigar from Timbuktu to Jebbo." 

ITniveisity of London, at King's Collese, Strand, W.C 
s.w p.m. Dr. H. WUdoo Carr, " The Philosophv of 
telbnic." (Lecture II.) 


TvaaDAY, June xx. .Asiatic Society, 74 , Grosvenor Street, 
S.W. 4,30 p.m. Mr, Eklon Rutter," The Anbians." 
Empire So^ty, at Hotel Victoria, Northumberland 
AvantMT, W.C, 8,30 pjn. Right Hon. Sir George 
Foster, " The New Internationalism." 

Qttafcett Microscopical Club, xx, Chaiuios Street. 
Cavendish Square, W. y.w> p.m. Mr. C. H. Oakden, 
" Various Fortus of }*hoto*Nicro|irapltical Apparatus." 
RMnan Studies, Sorietv for U»e Promotion of, Burlini^ 
House, W. 4.30 p.m. Annual Ganeial MaeUng. 
Paper by Dr. Martin Nila«m. 

Univaiaity of Lotidf>ni*at King’s Odlege, Sttand, W.C. 

Rcniatd Paias," Contemporary Russia." 

At (][aiyemty College. Gower Street, W.C, 5.30 p.m. 
Mr. Robin Flower, ** Llle, History and Folklora of a 
Kerry lalaod." (Lecture IV.) 


WgDifKanAY, Jons xa..Ettflenka Socirtv, at Burlington 
Hottit, W, 8 p.in. ^mseussion on " Would the 
general dUfusion of a higlj^ degree of IntcAUgenoe be 


desirable," Speakers* Mr. W. T. J. Gun and 
Dr. Bennie Dunloi^ 

Geological Society, Burlington House, W. 5,30 p.m. 
Dr. R. Mackenzie Taylor, " Base Exchange, and its 
Bearing on the Formation of Coal and Petroleum." 
Research Defence Society, at xx, Cbandos Street, 
Cavendish ^uare, W. 3 p.m. Prof. Dr. A. V. Hill, 
" Enemies of Knowledge." (Stephen Paget Memorial 
Lecture.) 

Dniversitv of London, at Kmg's College. Strand, W.C. 

5.30 p.m. Dr. H. Wildon Carr, ** The Philosophy of 
I.eibniz." (Lecture III.) 

TnuasDAY, Tune 13. .Historical Society, 32, Russell 
Square, W.C. 3 p.m. Alexander Prize Essay. 

Optical Society, at the Impenal College of Science and 
Technology, Imperial Institute Road, S.W. 7.30 p.m. 
University of London, at King's College. Strand, W.C. 

5.30 p.m. Mr. A. F. Mevendorff," The Class-Struggle 
Idea in Current Soviet Legislation and Administra¬ 
tion." (Lecture ID 

Fnidav, June 14 ..Malacological Society, at Univetsity 
College, Gower Street, W.C, 6 p.m. 

Pliv'sical Society, at the Imperial College of Science and 
Tecbnok>gv, South Kensington, S W. 3 p.m x. Mr. 
W. E. Pretty, " Pressure shifts in Line Spectra of 
Gases." z. alesan. A. S. M. Syinons and J. Dalev, 
“ The Zeeman Efiect for the Arc Spectrum of Gold." 

evens," The Band Spectrum of Lanthanum 

University of London, at King’s Cidlege, Strand, W.C. 

3.30 p.m. Dr. H. Wildon Carr, " The I*hilosopbv of 
Leibniz." (Lecture IV.) 

At tbe London School of Economics, Houghton Street, 
W.C. 5 p.m. Mr. PixiUp Noel Baker. " The Conae- 
nuences of the Paris Pact for the Renunciation of 
War." fLectuxe II.) 

At Unh-eiiUy CoHege, Goiwer Street, W.C. 3 p.n. 
Mr. Hector CorAato, " French Gothic and Early 
RenaieMn* e." 
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NOTICES. 

ANNUAL GENERAL MEETING. 

The Council hereby give notice that the One-hundred-and-seventy-fifth 
Annual General Meeting, for the purpose of receiving the Councirs Report 
and the Financial Statement for 1928, and for the election of Officers, will 
be held, in accordance with the Bye-laws, on Wednesday, June 26th, at 4 p.m. 

(By Order of the Council), 

George Kenneth Menzies, 

Secretary. 

SIXTH ANNUAL COMPETITION OF INDUSTRIAL DESIGNS. 

The entries for this year's Competition have now been received and although, 
until they have all been received and classified, it is not possible to state the 
exact number of designs entered, it is quite evident the interest in the Com¬ 
petition is well maintained and that there will be a further increase this year 
in the number of competitors and designs. Last year there were 1,024 com¬ 
petitors and 3,126 designs. So far as can be ascertained at present the numbers 
this year will be 1,231 competitois and about 3,500 designs. There is a large 
number of entries for Textile designs which show an increase of about 300 on 
last year's figure of 959. As the number of Textile designs entered in 1927 
was 487 the increase in the last two years is noteworthy. In the Advertising 
Section there is an incr^e of over 300 designs, so that this year's entries for 
Posters, Show-cards, etc., are 600 in excess of those of 1927. There is an 
innovation this year in the Pottery and Glass Section as 140 actufd specimens 
of fired pottery have been entered. The numbers of entries for the various 
other Sections of the Competition are about the same as in previous years. 
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The judging ol the designs and awarding of the various Scholardups and 
Prises will place in July, and the accepted designs will be on view at the 
Imperial Institute, South Kensington, S.W., from August 3rd to September ist, 
Sundays included. 

It is interesting to note that offers of Prizes for designs in connection with 
the Competition for 1930 have already been received from a number of 
important manufacturers. 


PROCEEDINGS OF THE SOCIETY. 

TWENTIETH ORDINARY MEETING. 

Wednesday, May ist, 1929. 

The Right Hon. Lord Askwith, K.C.B., K.C., D.C.L., in the Chair. 

The Chairman, in introducing the lecturer, said Mr. Morley Horder was a Vice- 
President of the Society, and a very distinguished architect who had taken 
part in much antiquarian and artistic work connected with architecture in 
this country. He had, moreover, been the architect of many great works but 
took an interest both in big buildings and in small ones. He was very keen 
about ancient cottages, a subject in which the Society was interesting itself so 
much at the present time. Mr. Morley Horder would describe the procedure which 
he thought very important when new houses or other buildings were going to be 
built, and which was rarely followed at the present time. Children loved to 
make models which they could pull to pieces. They liked building sand castles, 
even though those castles were destroyed by the incoming waves. That kind of 
thing was innate in human beings and possibly in some animals also. It would 
be of interest to hear how far back any system of making models not after but 
before a building was commenced was used, and whether before making the 
marvellous things which had been excavated at Ur of the Chaldees and elsewhere 
the kings with unpronounceable names had an idea of what was going to be built 
put before them in a model by the architects of those days. 

The following paper was then read:— 

BUILDING MODELS. 

By P. Morley Horder, F.S.A. 

• 

The announcement in the Royal Society of Arts Journal that I should speak 
on the subject of Building Models produced a very considerable amount of 
correspondence and printed matter from various individuals and firms who 
apparently make it their entire business to model buildings and estates for 
the use of architects and surveyors. I had not the least idea that there were 
so many firms engaged in this work. Their literature set forth the quite obvious 
fact that models are always much more readily understood than architects* 
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Flans or a surveyor's plotting ol an estate. The jx'ofessional modeller is 
certainly right in saying that a model is always much more readily understood 
than a plan by a client, but it is even more important for the architect to look 
at his design in the solid and in relation to the adjoining buildings or the 
contours of his site. Architectural draughtsmanship applied to the concrete 
art of building is as often as not a delusion and a snare to the architect, and 
certainly to the client. The skilful illustrator can slur parts in an architectural 
scheme which often a rough model will ruthlessly expose, and the building 
may be made to appear v^ry attractive by the addition of individual illustrator s 
tricks of shading and backgrounds and foregrounds that do not exist. The 
art of architectuial representation has become almost a profession in it.self, 
and the walls of the Architectural Room at the Academy are lined with 
architectural designs expressed by clever illustrators. They do, of course, 
represent very fine architecture in in interesting way, but the majority of 
the drawings are pictorial rather than representative of the actuality which 
presumably will materialise. It would be interesting to collect, and to have 
an exhibition of the drawings that exist of any buildings in England before 
the nineteenth century. The records of the architectural drawings of the 
Great Masters of Architecture make no attempt at representation as we under¬ 
stand it to-day, and I que.stion, if such drawings were presented to a modern 
client, whether he would consider them for a moment. H(* certainly would 
not understand their architectural values and would need to have them 
“ rendered,” as they say, by a modern illustrator such as I have described. 
The drawings one associates with buildings which have become architectural 
exemplars were simply a .scholarly and pr()|X)rtionate expression of the plan. 
Architectural draiightsman.ship, as we understand it in thr»se davs, apparently 
did not exist before the eighteenth century, and it would almost .seem as if 
all the really great buildings of the world were built on the spot without any 
detailed plans and from mere sketches. Mr. Martin Briggs has dealt very 
ably with the subject of Architectural Models from the historical point of 
view in The Burlington Magazine. He suggests that the history of the 
architectural model in England cannot be traced with any certainty beyond 
the seventeenth century, and although, as I have said, h(' is dealing with the 
matter only from a historical p<3int of view, it is interesting that he quotes as 
the first definite reference to models a passage from Sir Henry Wotton's 
” Elements of Architecture,” published in ib64. This quotation is a perfect 
text for anything I have to say on the right use of models. 

*‘Let no man that intendcth to build, settle his Fancie upon a draught of the 
Worke in paper, how exactly soever measured, or neatly set off in perspective ; 
And much less upon a bare plante thereof, as,they call the Schiographia or 
Ground lines; without a Modell of Type of the whole structure, and of every 
Parcell and Partition in Pasteboard or Wootl. Next that the said Modell btxj 
as plaine as may bee, without colours or other Vieautifying, lest the pleasure 
of the Eye preoccupate the Judgement; which advise omitted by the Italian 
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Architects, I find in Philippe dc TOrme, and therefore, though France bee net 
the Theatre of best Buildings, it did ment some mention of his name. 

** Lastly, the bigger that this T5rpe bee, it is still the better, not that I will 
perswade a man to such an enormity as that Modell^made by Antonio Labaco, 
of Saint Peter's Church in Rome, containing 22 foot in length, 16 in breadth, 
and 13 in heighth, and costing 4184 crowns; the price in truth of a reasonable 
Chapell; yet in a Fabnque of some 40 or 50 thousand pounds charge, I wish 
30 pounds at least layd out before hand in an exact Modell; for a little misery 
in the Premises may easily breed some absurdity of greater charge in the 
Conclusion.'' 

Sir Christopher Wren used models for such buildings as Pembroke College, 
Trinity College and St. Paul’s. We read in The Parenialia : “ Some Persons 
of Distinction, skill’d in Antiquity and Architecture, express’d themselves 
much pleased with the Design, and wished to see it in a Model; the Surveyor 
comply’d with their Desires as well as their own, and made a very curious 
large model in wood, accurately arought, and carv'd with all its proper Orna¬ 
ments." Sir John Soane used models, far more than any other Architect, 
and left a large and very interesting collection in the Soane Museum. These 
models of Soane’s come nearer to my idea of the purposes of a model. They 
are perhaps over-elaborate and unnecessarily expensive, but you do feel that 
they were made as much for his own assurance as to the design as for the 
benefit of his clients. 

A few years ago Lady Constance Hatch made a very interesting collection 
Of architectural models, and read a paper thereon in the Manchester City Art 
Gallery. One of the most interesting models shown was " the one made by 
Wren’s contemporary, Mr. March, for William Cavendish, first Duke of New¬ 
castle, who decided in his eighty-third year-to build a house for himself on the 
site of Nottingham Castle. To his Grace plans were ‘ just a tissue of meticulous 
and inconsequent lines, conveying neither sense nor shape.’ As we all know, 
this eccentric nobleman was merely voicing the impressions of many of our 
own clients unaccustomed to working drawings and those of the untrained 
public as a whole." Judging by the list of models which Lady Hatch compiled 
for her address, and which she very kindly lent me, she must have taken 
enormous pains to locate all the known examples of building models. A 
great number of the models recorded in Lady Hatch’s very exhaustive list 
are, of course, merely recording models made immediately after the erection 
of the buildings, or much later, as interesting representations of well-known 
architecture, but I was surprised to see quite a number made for the purposes 
of showing the patron what sort of building was to be expected. In the course 
of my experience I have come across, in old houses of about the late eighteenth 
century, quite excellent models, showing with scholarly knowledge the details 
and proportions of the additions, generally to a mu^ earlier period house. 
1 have in my possession one such model of the garden front of a house in Dorset¬ 
shire which was found in the attic of the house some years ago. 1 suggest 
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advisedly that Lady Hatch's researches should be turned to some really useful 
account, and an attempt be made to collect all the contemporary modeb that 
can be found, and that the Architecture Club should have an exhibition of 
these, together with examples of models from which modem buildings have 
been built. I am sure that such an exhibition would be of the greatest interest 
to the public, and encourage them to be more observant and to see a building 
from all sides before they accept a representation which, as often as not, does 
not tell the whole truth at the outset. Such an exhibition would be encouraged, 
I am sure, by all the Schools of Art and would be of the greatest interest to 
their students. This exhibition might be varied by shewing stereoscopic 
representations on the screen of interesting buildings. In a way, the pictorial 
drawings and the model might well be compared with the flat picture and 
the stereoscopic picture on the screen. It i*^ only in recent j^ars that a vastly 
greater number of people have had to face the problem of building for them¬ 
selves, and therefore there is a much larger public of necessity interested in 
building For one person who finds any interest in walking round the 
Architectural Room of the Academy, a thousand will take an excited interest 
in a real house exhibited at the Ideal Homes or other Exhibition. There are 
comparatively few people who have sufficient technical knowledge to follow 
an architectural plan and elevation and judge their proportionate values, 
and therefore, to interest the public in a room hung with architectural drawings, 
the majonty of them must be really more suitable for the black and white 
or Water Colour Room of the Academy, There is, of course a considerable 
public who are interested in topographical water colours for their charm of 
draughtsmanship or associate interest. But even these find an exhibition of 
purely architectural designs very trying in their effect, and they are really 
only interested in such drawings as are effective from tlK pictorial point of 
view rather than for their architectural values Architectural forms and 
details in the round are at once arresting Sculpture has very little meaning 
apart from architectural setting if it is agreed that it is really only a comple¬ 
mentary art to architecture —the sculptors who recognise this must be severely 
handicapped unless they have had a considerable architectural training. If, 
instead of making their sculpture from drawings, they were given models to 
work from, their tasks would be very much simpler, and they would find that a 
great deal of unnecessary detail could be omitted. This reminds one oi one of 
the greatest values of models in the elimination of every unnecessary detail that 
does not contribute to the chief aim of architectural form, namely, proportion. 
This really is an answer to the criticism that modelling is expensive. As a 
matter of real fact, the results in the hands of educated minds must make for 
the greatest economy in the use of materials. The practice of uring models 
in the right way in an architect's office will very soon demonstrate how 
absolutely true this is, and it will be found astonishing how much in the way of 
expensive detail which seemed necessary in the flat drawing can be eliminated 
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wjbeti the form of the building hiis been reduced to its simplest outlines. 
Modellings to be really useful in an architect's office, should start adter the 
sketdi ideas are produced, and should continue until the completed design 
becomes the builder's working drawing. In fact, the usefulness of models 
in an architect's office depends on having a draughtsman skilful enough to 
set up quickly in some form of paper board the elevations of any plans for 
consideration and criticism. The material used should be of such a nature 
that it can be easily altered until the form seems as direct and expressive 
as it can be in relation to the building materials proposed. In my experience 
I have found clients welcome this method of enabling them really to visualise 
and become familiar with the form of the building they have commissioned, 
and generally ask for the model to be carried even more into detail than is 
necessary* They certainly take a much more intelligent interest in the design 
than in any drawing, and see at once the arguments for not doing things which 
are unsuitable by realising the consequences so clearly made manifest in the 
concrete form exhibited in the model. It obviously does take longer to make 
a model than to .set up elevations on paper; on the other hand, how often 
does the conscientious architect look at his complete working drawings, which 
have probably taken weeks to make, and suddenly realise that they have 
not worked out as he anticipated The rough model might have brought him 
to this conclusion before so much labour had been expended. The rough 
preliminary model is particularly valuable in connection with the contours 
of a difficult site. Useful variations often suggest themselves in the design 
of a house if the garden is approximated to in the model. Indeed, every site 
seems to have its particular conditions and relationship to aspect, views and 
approach, all of which can be visualised much more clearly in elevations 
projected in solid form. Architects of great imagination and p>ower may say 
we can visualise ail this in persjjective sketches and all this modelling is quite 
unnecessary labour. But even these talented men will find that their clients 
will thank them for expressing what they wish done in this way, and they 
are much more likely to convince them. Surely it is the rarest thing to sec a 
modem building which is so convincing in its growth from its site and its 
charm of material that such aids as I am suggesting can be neglected by the 
majority of the profession. Apart from the question of whether modelling 
can be used with advantage for all the hundred and one problems which present 
them^lvcs in an architt'ct’s office, there can be no question in my mind that 
the task of an assessor in great compact it ions would be simplified, and the 
results would be vastly more satisfactory if, instead of decisions being taken 
on working elevations or elaborate p)ers|)ectives, the final decision of the 
iM9aessor$ should be confirmed by models, complete enough to show the relation 
of any building in a town to its site and adjacent buildings. The housing and 
tabulating of drawings of executed buildings is a serious problem in an 
architect's office. He is continually wishing to have a bonfire, as no architect. 
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I am sure, ever wishes to refer to his past misdeeds. But unfortunately they 
have to be kept for possible reference, and if he begins to bum records of any 
one job, he nearly always finds that it is just those the client asks him to refer 
to. The difficulty of housing models is of course a much greater one. But if 
they are made in the way I suggest there is really no need to keep them, as 
all the points which have been made in a model are finally registered in the 
working drawings. A few of the more important and finished models are 
naturally preserved, but the majority either fall to pieces or are destroyed 
for the reasons which I have given. The rather miscellaneous collection of 
slides illustrating models which I show to-night arc not therefore in any way 
suggestive of any particular architectural methods, but rather to .shew the 
varying purposes for which models can be usefully made. If anything I have 
had to say about the method of architectural representation will further the 
beauty in building, I shall be grateful. The surpassing beauty of England 
is in danger from every form of ill-considered design and the use of unsuitable 
material. Housing, we are told, is^still a pressing problem, and large areas 
of land are still to be covered with groups of standardised houses. The real 
difficulty is the grouping and patterning of the units to the contours of the 
site. To assemble all the units on the roads in model form, and decide the 
points of emphasis to .save such large schemes from monotony on the one hand 
and from really meretricious variety on the other, can only Ik? done .satisfactorily 
in my opinion by way of a small scale model, more esix^cially where the ground 
is undulating. The old village was not jiroduced by any methods such as we 
associate with an architect’s office. It was an uncontrolled growth of crafts¬ 
manship interpreted with natural local materials. The conditions which 
produced this beauty have gone, and for this reason 1 enter a plea for their 
preservation. Mass production ha.s taken the place of the old methods, and 
economic necessities require haste and the use of less sympathetic materials. 
But forms can still be controlled and standardi.sed into beauty, but only by 
the most careful con.sideration of the massing and architectural connection 
of the units into less self-conscious and assertive forms than are littering the 
countryside to-day. 


DISCUSSION. 

Mr. Morley Horder, in reply to a memtKT of the audiente, who asked how the 
models were made, and what matenahs were as a rule employed, said that as the 
models must be so made tliat they could be t*aMlv pulled about and altered 
structurally, he always used some form of paper board 

The Chairman said Mr. Morley Horder had given a very interesting lecture. 
The Secretary of the Society had been kind enough to give him a reference to the 
review of a book by Major R. W. G. Hingston on “ Problems of Instinct and 
Intelligence,” with reference to the remarks he made in opening the meeting about 
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•vea lower animals than man going in for model making. It was very powlblf 
that valuable le«B 0 ii 9 might be learned from the study of the behaviour of animals 
and insects in that connection. Major R. W. G. Hingston, in his work, Problems 
of Instinct and Intelligence, had told of a case where a wasp had deliberately planned 
out the whole of her nest before she built it: One morning, in a deserted house, 
1 happened to see on a whitewashed wall an example of this mason's work. The 
wasp had completed two of her cells and was about to commence the third. But 
here is the point which literally amazed me. In addition to the two completed 
chambers, the wasp had mapped out the scheme of architecture for all the subsequent 
cells of her nest. Before me on the wall was a definite plan, a mapping out of the 
final structure, made. 1 have no doubt, for the same purpose that the human 
architect maps out a house. ... At the very commencement of her labour she 
had pre>arranged for the whole work. This, I am confident, implies intelligence.” 

Mr. Holder had shown how within the last few centunes a model had very 
occasionally been made before a building was put up. and had been of service. 
Personally, he thought that a great many portions of this country might have 
been differently covered with Government houses if a plan had been made of the 
countryside with the type of houses and a sketch of the contour laid out beforehand 
to facilitate criticism That was done in connection with a very important 
structure in London When Sir Edward I-utyens designed the Cenotaph in White¬ 
hall, he first erected a full-sized model before the actual building was made, so 
that the public could see what it would look like. The public appreciated it and 
the result was the Cenotaph. 

The lecturer alluded at the end of his remarks to the important point of the 
future housing of this country, and spoke about the slums. All three political 
parties were talking about what they were going to do with the slums and what 
they were going to do about more housing The amount of money which would 
have to be spent, and the difficult problem of ejecting people who did not want 
to leave and transferring them to another site, and of pulling down houses and 
re-erecting more, would be facilitated if some models were made beforehand to 
enable the ordinary man to understand l)etter what the idea was with reference 
to surrounding buildings, streets, railways and everything else than was possible 
by mere plans upon paper. He fancied that models could be produced with little 
expense and with vast advantage, and he was glad Mr. Morley Horder had made a 
protest as to the importance of showing models and of letting people judge before 
an irrevocable decision was taken. Large sums of money were spent at the present 
time in putting up buildings which later on everyone might desire to pull down 
but which would be too expensive to scrap 

In modern Berlin there was a very big building with an enormous cross at the 
top of it. It was said that cross was added because the plan on the paper was sent 
to the Kaiser, w'ho put a mark against it, and the architect, who did not dare to 
question what the Kaiser meant by it, took it to mean a cross, and put an enormous 
cross'on the top of the building. Now* everyone would like that cross taken down; 
probably the Kaiser himself, who at any rate pretended to be artistic, if he had 
seen a model with that heavy cross on the top of the building, would have said 
that he did not mean that or that, at any rate, it should be made smaller and not 
correspond with the way in which his pencil had wandered over the paper. 

Me. John B. Thorp said he had made a study of modebmaking the whole of his 
life, and only wished that architects would properly appreciate the value of models. 
A short time ago he made a model, for a well ^own architect at Birmingham, of a high 
tower which had a finial at the top. On paper that finial looked quite in proportion. 
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but when the architect looked at the model he saw that in the real budding the 
iinial would appear too small when it mas looked at from the natural eye levels 
and he made the hnial half as big again It looked out of proportion on paper, 
but m the real thing it looked exactly in proportion That could never have been 
done had the tower been actually erected with the smaller fimal 

The lecturer had said that models were made in the i6th and 17th centunes 
and personally he understood that m the 17th centurv models mere used a great 
deal more than plans Many people mere familiar with the verv fine model of 
Wren a first design for St Paul s which mas at present kept in an out-of the-mrav 
place in that cathedral and which many people were therefore unable to see It was 
aome fifteen to twenty teit long and made of mood It would be of advantage if 
the Society would use its influence to have that model removed and put in the 
London Museum where it could be seen by the general public 

An architect as well as a layman could appreciate a model mhert he could not 
appreciate a flat drawing Some time ago he made a model for an architect of a 
very complicated roof and told the architect that it mould not work The architect 
did not believe him until he mat and sam the model for himself and it mas only 
in that way that the mistake mas discovered 

Mr Morley Horder said that he hoped that the Architects Club would urge the 
Chapter of St Paul s to allow them to exhibit the model referred to by Mr Thorp 

On the motion of the Chairman a vote of thanks to the lecturer was carried 
unammously and the proceedings then terminated 


OBITUARY 


HH Sir Bhwvam biNt H P\H\ouR KCSI M\h\r\j Kvwot jHM\mAR 
The Maharaj Rana of )hdlamar who died suddenh while cm his wav to 1 uropt in 
April last was born on September 4th 167 j and mas the so >f Thakur Chatrasalji 
of Fatehpur Ht mas educated at the MavoColltgt Ajmcic and itthc age of 25 mas 
selected by the British Goveinment to cx,cup\ the throne of Jhalawar mhieh had 
become vacant oming to the deposition for maladministration of the former ruler 
/alim Singh The severe famine of i8«)o the \eii loliommg his elevation to the 
throne gave the new rulei an opportunity to shorn his mettle in the supervision 
of rehef measures and the personal interest thus shorn n in the mellart and gocxl 
government of his people was continuouslv maintained throughout his life 

The Maharaj Rana s interests were largtK in the direction of sennet art and 
literature and these interests were stimulited bv a sue cession of visits to burope 
mhich afforded him opportiinitit's of forming person d re 1 itionships mith a numbe*r 
of persons of scientific or literary eminence in this country He mas responsible toi 
many reforms in the State of Jhalamar including the establishment of a tmo 
chamber Legislature and the giant of muineipal self gov eminent He also 
furthered the cause ol education and enlightenment by the foundation of many 
new schcx>ls for boys and girls the Rajendra 1 iterary Institute the Shakespeare 
Society of Jhalawar and other similar institutions His Highness had been a 
Fellow of the Royal Society of Arts since i<^i2 andVas a member of a large number 
of literary and scientific Societies in this country mhere his attractive personality 
gave him a mnde circle of friends both m the soaal and intellectual world He is 
succeeded by his only son Kumar Rajendra Singh 





NOTES ON BOOKS. 

IMHIGRANT Backgrounds Heniy Pratt Fairchild, Editor, by Fifteen Con¬ 
tributors New York John Wiley and Sons, Inc London Chapman and 
Hall, Limited 135 6d net 

First glances, by a casnal turning over of the pages show a notable conciseness, 
combmed with clearness of expression, so that the early impression is distinctly 
favourable In our time a preface to a new book is an almost universal feature,, 
and in addition there is ofttn a dedication and an adulatory introduction by a 
more or less well knoun person hence our after-glance at the place where the 
preface usually is (]uite 111 ordtr but we found no formal preface not even 
^ much as Abernithy s notabl> concise three word preface Read my Book 
bernethy s volume on surgical €xpenence4» was received with acclamation and 
in a quite fric ii<il\ spirit it was usually termed My Hook in honour of the concise 
preface and of Abemtthy s incisive lucid style The ingenious author of the 
pw i ica skit. All the 1 alents which was published in the pre Victorian era 
a gave us the writings of Abernethy satinsed prefatory adulations and super- 
nmties by .1 long and grovelling dedication to the Emperor of China Ihere is 
owever a covert admission that the writer had no knowledge of his Majesty 
T importance of i high title at the front of a book * 

Ka 1 ^ Immigrant Baekgrouncl ? pp i to 13 Professor 

h occupies the chair of Socioleigy m New York University tells 

Hesa>s(p i) that the new political 
Its *»TittT r imident , It is the environment m 

w f ^ behind that constitutes the background, 

ne ore briefly touching on the pnneipal points of Professor Pairchild s new 
contribution to Sociology wt may revert to our own discursive 
h<» mdicati the notably useful lesson in book construction which 

V ^ iterirv world He shows that pn fact and introduction may well 

^tnr! ^ sentences of the book itself indicating its 

nature and aims ® 

constituK ttu JK»k iin.l.r notice cv< hml important new 
trams of thought for the economist the statesman imi the general reader the 

of^n tl' Professor I airchild xcorkmg in thit general spirit 

Of unitv which makes reading easj and prohtable 

paitial notion of the varied store of facts and 
tvrinrj'* ^ undanientals in comparative sociology must consist of a, few 
exemplary extraets with remarks 

“"j" «thir Peoples and sub heading The 

urKs m read I ntil the revolution of the young Turks in 1908 Turkey 

liLdiir^U th monarch) In 1922 the nationalist government 

learning great historical event of 145, which drove 

earning westward has its incidence changed by the Great War 

",T 1"™ *'”■ “>n'^J«'»on of an essay in which the 

' 11, I. ® Lvach) studied the background of the Swedes He 

nr ^1*" ^ ought of such material as may he expected in the compatriots 

''InJphu’' Scheelt and Buselius sinking in 
L ^ chewing gum mileage tablets and the movies also 

sumZlrZ material Perhaps we can 

summarm all that is to lie said in the words. Read Pairchild s Book 
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Ev»^ay ArtA1 SchoolAKDHome. %D.D.Sawer. London. B T.Batiford» 
Ltd. 12$, 6d net. 

It would be rash of the highbrow cntic to turn up his nose " at this book, 
with Its httle texts and sentunental poems It would be rash, because it needs 
a special talent for a grown*up to retrace his (or her) steps so as to enable him 
(or her) to guide the ytmng through their early stages of artistic expression. 
Miss Sawer has this special talent Some books of this class are bad specimens 
of a good type , ** Everyday Art is almost the opposite, namely a good specimen 
of a dangcious, if not necessarily bad type In short, Miss Sawer has a second 
talent that of expressing herself in words and pictures, and so commumcating 
her personality to her readers Thus she disarms the cntic, 'who would often 
challenge the letter of her law if its spint were not entirelj sympathetic 

Indeed, the present reviewer has never known a generous spint bubble over 
into pnnt with such happy effect There is of course no attempt made here to 
turn children into little Michel- Angelos But one cannot help hoping, and almost 
beheving that with the aid of this book parents and teachers will turn them into 
more sensitive and civilised people than their likes of the previous generation 
An excellent chapter deals with lettenng a subject that I would not have 
<lreamed of in the wildest dreams of my own childhood as actuallv an art it was 
clearly an engine of penance Three chapters together art called ‘Drawing 
exercises to develop interest in home life * 4 very good motive for children take 

home hfe too much for granted, or think of it onl> as a beginning and not also as an end 
So in spite of Miss Sawer s Neo-platonic-e\ angelical-pantheism one must recom¬ 
mend her book very highly indeed 

V B 


EXHIBITION OF APPLIED ART. 

Exhibition or Arts AND C RAH s LCC Cinirm Schooi oi-Arts and Crafis 
South\MPTON Row Ihe problem of culture in its widest aspc*ct is that of giving 
all human beings a footing at least on a high common plain oi sensibility It 
should not be too much to ask that in the modem world all the inhabitants of a 
progressive country should speak the same language That thev should do st» is 
just and expedient and an upshot to be hastened b> all the reasonable mtelIt ttual 
and economic influences at the disposal of society 

Arts and crafts ma> be regarded as both a sign and an expression as both 
discipline and emancipation Talent can lie fostered and good taste can to an 
important extent, be inculcated even where there is little talent The latter 
function the inculcation of good taste is being performed with increasing effective¬ 
ness by the technical institutes of London These metropolitan centres of techmque 
and culture are being more and more appreciated by thousands of people and the 
present exhibition does great credit, not only to the students but also to 
their mstructors 

There is a wide range of exhibits Ihe pottery is interesting M K Vowles, 
as usual, shows an artists feeling for colour and is run close by S Peereboom 
with a desirable jug A Goodbom with rather more alistract patterns, is good 
so IS J Grant W Turner and L Cookes are so able that one hopes they will turn 
from genre in porcelain and apply their talents to more sympathetic ends 

The metal work shows nothing if not a very honest striving to compromise 
between utility, originality and sound traditions of design Note the work of 
C W Gilbert and A Nimmo, the small engraved silver salver by A L Wyatt, 
and the tea-pot by M Tells 

Turning to book production, we find that the little prmting on view is good, 
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iMid that tbm IS quite a wealth of a<^imrable bonding Some of these names are 
already known* but not as widely as they ought to be Miss £ GreenhiU's work 
hi excedent. ot when not excellent, enterpnsmg her cover for a volume of Blake 
IS creative but not altogether nght P A Polak and C Cresswell are fine craftsmen; 
B. Bewsher is an admirable scnbe 

Among exhibitors of patterns for textiles. Goetzer Steyn is conspicuous*-* 
evidently^ by the way, a many-sided person M Yonge seems not inferior , there 
IS to-day a goodly company of clever workers m this department 

It 48 another stor> when we leave the crafts and come to the hne arts, but one 
hardly expects to And more than evidences of pains taken m the pictures and 
statues shown by students in any school whatsoever. The exhibition closes on 
June 26th P. B 


GENERAL NOTE. 

HIBA ScHOL\RSHii>& IN Architecture The Royal Institute of British 
Architects offer for award in July, 1929, two Maintenance Scholarships in Archi¬ 
tecture of a maximum value of £100 per annum, tenable from October, 1929 
The Scholarships will be tenable, m the first instance for one year, and will be 
renewable for two further periods of one year each They are intended to enable 
students who have not the necessary means to attend an approved course at one 
of the SchcKils of Architecture recogmsed for exemption from the RIBA 
Examinations Students who are already taking such a course are not ehgible to 
apply for a Scholarship 

Particulars and forms of application may Iw obtained from the Secretary to 
the Board of Architectural Education RIBA 9, Conduit Street London, W i 
The closing date for the receipt of completed applications is the ist July 1929 


MXXTINO0 OP OTHEK SOCIETIES 
DUmiNO THE ENSUING WEEE. 


Monday, June xy Unlvendtr of London, at 

CoUega. Sttand, WC swpm OrH WUdoo Carr, 
T)M Jnhtioaophy of Laibnis' (Lacture \) 
at Univmity CoUetn, Gower Street, W C 5 30 p m 
Prof Martbi P Niuaon, *' Homer and M>caiMi 
(Let ton 1 ) 

TuaaDA\* Juki 18 Imperial InsUtute (Cttema), South 
Kensington SW 315pm Mr Clifford Collmeou, 
'* Tradutf with South Connlbala " 

StaUstleal Society, at the Royal Society ol Arts SdeliAi 
W C 515 pm Sir Hubert Lletedlvn Smith, " The 
New Survey of London Life and Labour 
UidvanUy Lmdm, at King • CoQege, Strand, W C 
Paree, “ (onteinporarv Kuaaia * 

WnonsanaY, Jvnb 19 BrUiab AoMSemv, Burlu 
. VV 4^ pm Dr CamiUo Pel 


ImpmM Inatitute (C^aama). South Ktniington, SW 
a 15 Mr A. B« Sodto, ** Londcm*-the Imptrul 





_Road,SW 5 pm 
Potaatkl Gradwnt and 
t iha InSuanoa of * Su mm e r 
t BjUttioti, ** Vertical Air- 
V BaBoona” 3 Dr 
on tba Rhoaa Glacier. 193; 
the Avaruft Ait*tempaiutoi« 
a Surface of tba Gliclar ** 


Umvenitv of London, at Kmg'a College Strand, W C 
5 30 p m Dr H Wildon Cw, The Philosophy of 
Leibni/*' (Lecture VI) 

At University CoUese, Gower Street, W C s 30 p m 
Prof Maxtm P NUseon, “Homer and Mycenae * 
(Lecture 11) 

1 HURSDAY, J VNS 30 Chemical Society, Burlington House, 
W 8pm zMrHB Baker, “ Manipulation m 
Intensive Drying “ 3 Mr W A Bcme, “ Notes on 
Intensive Dnring of Gaseous Media 3 Mr H J 
Kmd^s, “The Light Emission from the Pboe* 
phorescent Flames of Ether, Acetaldehyde, Pro- 
pKnialdehyde and N-Hexane “ 4 Mesars A J H 
Housaa, J Kenyon and H Philbpa, “The Relative 
Confibuntion of d-^Oetanol and its Dextrorotatory 
Hahdes The Interoonverskin of the Optically Active 
^•Octanols by a New Method “ 

Constructive Birth Control and Racial Progreis, Society 
fbr, at the Fsaex Han Essex Street, Strand, W 
8pm Mra Com B Hodson “ Birth Control CIuIcb 
m the United Statea' 


Friday, Jvnx si Imperial Institute (Cinema), South 
Kensmgton, S W e.13 p m Colonal J« A Haddick, 
India, Past and Prew^t “ 

University of London, at King's CoUem, Strand, W C 
3iopm. HE Monsisur I Gennadma, “ Souroet of 
the History of the Greek War of Indepwdeaoa “ 

At the London School of Bconomica, Houghton Stauet 
W C 5 p jn Mr PhiUpNotTBaker, “ The Con- 
•eqonicea ol the Ptuh Pact fbr the Rnundatfen of 
War ' (Lecture HI) 

At Unlvwsity Cotte e, Go>wer Street, W € s 30 p m 
Prof Martin P Nilsson, “Homar and Ityosom" 
(Lecture 111) 

3 pm Prof A E Rkhatdann, “French Late 
RtMiassttce AfCbRaotuu.*’ 
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FINANCIAL STATEMENT FOR 1928. 

The following statement is published in this week’s Journal in accordance with 
25 of the Society’s Bye-laws. - 

INCOME AND EXPENDITURE ACCOUNT. 

January Ut to December 31st, 1928. 

Dr. Cr. 

Tu JoimM/,iQuludluu PrittiiiiK 
PuMiihing and Advert. 


i t. d. K t, d. 


Iiiements ~. 3,5I>S 3 1 

liibrary and Bookbinding 80 U U 

Medali:- 

Albert .... 21 10 6 
Sodety’H .. 24 10 0 

- - - 40 0 6 

Cantor liecture« . 131 7 4 


Expennw of Kxainluatinns 
Home:- 

Ratei and Taxes ... 375 2 10 

Insurance, Gas, Coal, 

Expenses and Charges 
Incidental to Meetings 700 to 5 

Repairs . 230 17 2 

Installation of Cinema- 
txigraph . 106 12 7 


3*813 10 11 
18,608 10 4 


-1,410 3 0 


Office Expenses 
Salaries, Wages, and 

Pensions . 4,406 8 7 

Stationery and Office 

Printing . 660 6 0 

I*ostages, Parcels, and. 
Messengers* Paxes .. 2 


1 0 


£ f. d. £ I. d 

By Subscriptions .0,084 11) 0 

„ Lite Compositions. .'lOS 10 0 

-“0,038 1) U 

, Jntorest and Dividends on 

Society’s InvestinentH .. 373 0 10 

.. Ground lU nts . 306 0 0 


Interest, Dividends, and 
Ground Itentsfroin Trust 
Funds for General Pur¬ 
poses . 

Do. from Bulldieiiand Kn- 
dowmont Funds . 


4 8 

7 6 


1,267 10 11 


106 0 I 
760 0 0 


-6,247 14 7 I 
Committees: - > 

General Expenses . 36 16 0 

Indmtrial Art Competition . 616 2 6 

Interest on Bank Overdraft. 02 11 11 

Superannuation Fund. 624 8 o 

£26.248 6 6 


Sales, etc.: - 

Journal . 

Do. Advcrtiseitients 
Cantor Lectures. 38 10 8 

088 10 0 

Examination Fees and Advertiseffients 
In and Sale of Examination Papers.. J 6,468 8 0 

Charges for Expenses for the use of 
Meeting Room . 362 0 0 

Rent of Cellars . 76 0 0 

Balance, being Excess of Expenditure 
over Income transferred to Capital 
Account (see Balance Sheet) . 463 7 0 


£26,248 6 8 


779 
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TRUST INCOME AND EXPENDITURE ACCOUNTS. 


Ur. 


£ «. 4 . 

TO AVt COROllli BTODlIinBI^- 

IsteNti on lavertmetit* £4 14 0 
PriwandexpenMt .... 61 16 6 


£ «. 4 . 


BaUuMW duo to ttic Bodrty. 67 1 0 

Balanoe forward. 1,146 13 5 



Cr. 


John Stocr Truot- £ $ 

By Balance, January let, 1926.. 40 1 ’ 
Interest on Invoetmente .... 3 li 


North London Xxbuution trust— 

„ Balance, January 1 st, 1028 .. 70 16 0 
„ Interest on Investments .... 0 14 10 


Lea Prises for Industrial 77 0 10 
lleslgn . 48 4 0 

- 84 6 10 

Dr. auobxd’b Trust— 

„ Balance, January 1 st. 1026 .. 78 1 8 
„ Interest on Invenments .... 714 5 

- 80 16 1 

Thokas Howard's Trust— 

,. Balance, January 1 st. 1028 .. 77 17 8 
,. Interest on Investments .... 1010 8 

- 07 17 4 

Mulrrady trust— 

Balance, January let, 1028 .. 36 15 5 
„ Interest on Investments .... 6 11 U 

- 41 6 B 

Dr. Swjkby's Trust— 

„ Balance, Januaxy' 1st, 1928 .. 100 0 0 
„ Ground Bents (Income from) 180 0 0 

340 0 0 

JjCm (‘ost of Cui) . lOO 0 0 

Transfer to Kociety’s 
Income and Kxpen- 

dlturcn/c . 140 0 0 

- - 100 0 0 

KRANUIS COHh TKUHT 
Balance, January IHt, 1028 .. 54 0 1 
Interest on Investments .... 8 )R 10 

- 62 18 11 

Lb Nrvb Fostkr Prise Trust 
B alance, January Jst, 1028 .. 24 4 

Interi'st on luvestnients .... 0 U G 

30 6 10 

Fothrrqill Trust 

Balance,January 1st. 1028.. 30 13 It 
luteriwton Investments .... 13 12 6 

- 44 6 4 

Bknjajiin Shaw Trust- - 
Balance, January' 1 st, 1028 .. 27 10 H 
Interest on Investments .... 4 13 0 

- 32 4 2 

Cantor Trust— 

Interest on Investments .... 137 2 0 
Ground Bents (Income 1 rum) 141 0 0 

278 2 0 

Less Transfer to S^ll•let^’H 
Income A Expenditure u/c 278 2 0 

liAvw Trusts 

Interest on InvestracntH .... 78 2 8 

Transfer to Hodety’s 
Income A Expenditure u/c 78 2 H 


mdattoBS. 

Dse.8lXm6! 
. d. Pt. 4, 
7 $ 

0 2 

- 68 7 6 


Sir Gborok Birdwood Hkhurul Trust- ~ 

Interest on Investments_ 36 15 0 

Lcm cost of Sir £. Galt’s 
Lecture (including Printing) 36 15 0 


Kussun Embassy Prub Trust- 
Balaucc, January 1 st, 1028 .. 25 0 0 
Interest on Investments .... 5 0 0 


Dr Mann Trust— 

Balance, JanuRiy 1 st, 1928 .. 85 10 1 
Interest on Investments .... 61 8 6 


30 0 0 


Ism Paid for Lectures 


186 18 7 
80 8 4 


Carried forward 


£1,188 16 8 


Carried forward 


66 10 8 
668 18 7 









IWM at, X9>9 JOURNAL Of THE ROYAL SOCIETY OF ARTS. 


TRUST INCOME AND EXPENDITURE AK»UNTS mutt—A 


teoQglitfonrard .... 


£ •. d. 
1.183 13 2 



Bfoai^ttonirud. 683 18 T 

B5 OwiN JONIS IfflMOlUK Tim-- 
IntfffMit on Inveftmenta .... 15 18 4 
/4«t Prises awarded . 15 IS 4 


Thokar Gray Tim— 

Balance. January 1st. 1628 .. 383 2 1 
Interest on Investments .... 272 1 2 


655 3 3 

lut Paid (or Prises and 

Essay . 185 6 8 

- 519 16 7 

TiusiAN Wood LiOTviue tbubt— 


Interest on Investments ... 82 10 10 

Uit cost of Or. Jean’s 
Lecture (including Printing) 82 10 10 


£1,183 15 2 


1029-Jan. 1. By Balance brought forward £1,146 13 5 


BALANCE SHEET. {December 3 Ut. 1928 . 


£ s. d. £ S. € 

Capital Account— 

As on January 1st. 1928 76.728 11 7 
Donations re Building 
Fund . 8 9 4 

76,787 0 11 

Le$» Income and Expenditure 

Account Balimce .. 463 7 0 

-75^73 18 11 

Btutdr) Creditors . 822 4 0 

Bank Overdraft. 6.604 8 11 

Industrial Art Fund 
(Donations received mid 

not yet expended) .... 848 6 8 

Trust Funds— 

Capital Account.25,410 6 0 

Accumulations under 
Trust Inoome and 
Expenditure Account 1,146 18 5 

-^26,660 19 6 

_ £100.606 12 11 


Freehold Premises 
18 and 19 John Streep as 
on December 31st. 1028 .. 

Books, Pictures, etc. 

Investments (see schedule) 
Subs( riptions outstanding 
Sundry Debtors and Ground 
Bents outstanding ... . 
Paid on Account of 1929 
Examinations . 


d. t $.4 


*50,892 16 7 
10,000 0 0 
17,481 8 6 
2,144 11 0 

1.686 10 11 

2,400 0 0 


Trust Funds— 

Investments. 25,410 0 0 

Ground Rents, etc . 90 0 0 


'25,600 6 0 


£109.605 12 11 


PRESERVATION OF ANCIENT COTTAGES FUND. 


Donations etc. recei\ed 
to date. 


£ s. d. 
6.790 14 1 


£ 

£8,541 18 8 4% CoiisoU- 

dated Stock. 3,000 

Hammtead Garden Suburb 

Debenture Stock. 56 

Amount paid to preserve 
Cottages at Worthing.. 60 

Expenses, printing, pos- 

tagi'. etc. 389 

Casti at Bank. 3.202 


• d 

0 0 
0 0 
0 0 


£ I. d. 


6.796 14 1 


ffs havt audiUd the above Accounts and Balance bheet foe 1828 with the 'boohs, accounts 
and vouchers relating thereto, and certify them as being in acaotdance therewith. We have verified 
the Bank Balances and investments. 

KNOX. CROPPER & CO.. 


Housr 

5^1 


Booth Place. E.O. 2, 
puw. 1929. 


Chartered Accountants. 


* Towards this aimmht £43.506 13s. 8d. haa been received in subsoriptlotts from Fdlowa of the Society and 
othera. and tlw sgtcsai of income over expenditure for the years 1022-28 amounted to £2.904 14a. lid. Theca 
is tberelore attti iTdeSoltof £3.961 8s. odT. on the Building Fund, and the Council eainNatiy appeal to feOowa 

4d nsilsA tham In alasHM It off. 
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TRUST INCOME AND EXPENDITURE ACCOUNTS. 


Dr. 


£ I. (/ I ». d. 
Tu All CONOtllW STUDINTRHir ~ 

Intorott on Investmi'ntA 24 14 u 
Priie Md «xpen»e« ... • 61 16 6 

Bftlnnce due to the ttovict). 87 1 0 

BftiMice forward. 1,140 13 G 



Cr. 


John Stock Tbust— 
Halancr. January let. 1928 
IntereBt on Inveetmente .. 


Trait 

Aceumulattoiii. 
Dee. Slit. 1928. 
t s. d. £ «. d. 

49 17 S 
3 10 2 

-53 7 5 


North London Exhibition Trust— 
Balanrp. January 1st, 1028 .. 70 IG 0 

Interest on Investments- 6 14 10 


Leu Prizes for Industrial 

77 

0 10 




UwlRn . 

43 

4 

0 





— 

— 

— 

34 

5 10 

Dr. Aldrkd's Trust— 







Balance, Jammry let, 1928 .. 

73 

1 

8 




Interest on Investments .... 

7 

1« 

5 





—- 

— 

— 

80 16 

1 

Thomas Howard’s Trust— 







Balance, January 1st. 1028 .. 

77 

17 

8 




Interest on Investments . .. 

19 10 

8 





- 



97 

17 

4 

Mulbkady Trust-- 







Balance, January Ist, 1028 .. 

30 

10 

r> 




Jiitcnisi on Investments .... 

fj 

11 

0 





. _ 

- 

-- 

41 

0 

5 

Dr. swiney’s Trust— 







Balance, January Jst, 1928 .. 

100 

U 

0 




Ground Kents (Im'oine from) 

180 

0 

0 





340 

0 

0 




Dost or <'u|> . 

100 

0 

0 




,, Transfer to Society's 







Income and Kxihti 







dlture u/( . 

111) 

1) 

0 








100 

0 

0 

Kramts Comb Tkum 







Baianee, January 1st, 1928 . 

04 

0 

1 




JntMTst on InveHtiuents . . 

8 

IK 

10 








62 

18 

11 

Ls. Ni-yK Foster J*rizk 'I'kusi 






Ualanee, January Jst, 1928 .. 

24 

0 

4 




Jntenst on Investluenth . .. 

0 

0 

0 








30 

5 

10 

Fothekuill Trist 







Balancf,January Ist, 1928 . 

30 

13 

II 




Int4*ri*st on Investment'' . . 

13 

12 

,•) 








44 

6 

4 

IthNJAMlN SHAW TRUST 







Halaiiee, January 1st. 1928 . 

lij 

10 

8 




Tiiten-ston Jnvi'stments . .. 

4 

13 

() 





— 



32 

4 

2 

Cantor Tbusi 







1 liten'st on Investment h . . 

137 


0 




Ground Kents (Ineotue tn>iu) 

J4I 

0 

0 





27H 2 0 

Uitn Transler to SooiIn’h 
liii’oiue (V KxiHTiditijn’ u/i 278 2 0 

Dams Trust 

InU'rest on Invest UM utt. ... 78 2 8 

Transfer to Hocietj’s 
Inrome d ExjKTiditiirc uA 78 2 8 


HIR GEOROK BOtDUUOI) MKHORIAIi Truhi 
„ lnt«Twl on Investments . . 30 l.'» 0 

LfM (*081 of 8ir K. Gait’s 
Lecture (inciudinii Printing) 30 1,> 0 

Russian Kmuashy Pbizk Trust 
„ Ualance, January 1st, 1928 .. 25 0 0 

.. lnti>rest on Investments .... 5 U 0 

30 0 0 

l)R Mann Trdst^ 

baiaiK'e, Januaiy ist, 1928 .. 10 1 

.. Interest on Investments .... Gl 8 6 

136 18 7 

Leit Paid for Leetures .... 80 8 4 

56 10 3 
663 18 7 


Carried forward 


£1.163 15 2 


t arried forward 
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TRUST INCOME AND EXPENDITURE ACCOUNTS-^cwiKmierf. 


£ «. d. 

BionghtforwMtl .... 1,18S 15 2 



£ $. d. t t. d§ 

Biouj^t forwATd . 063 10 7 

B> OWRIT JONR8 SfBMORlAL TRUST— 

IntoiTHt on Inventnients .... 1513 4 

Le$M PriseM awarded . 15 13 4 

Thomas Oeay Trust— 

Balance. January Ist, ltt2M .. 383 2 1 
Interest on Investments .... 272 1 2 

655 3 3 

Le*$ Paid fur Piizea and 

£Hsa> . 135 G 8 

—-610 16 7 

Trukmav M’ooi> Lbctvrb Trust - 
Interest on In\ostmentR ... 32 10 10 

cost of Dr. Jean’s 
I<tH‘tiiri'(ine]u(liiiK Printing) 32 10 10 


£1,183 15 2 


1929 - .)an. 1. Balance brought foiw'ard £1,146 13 5 


I 


BALANCE SHEET. December 31 at. 1928, 

£ <. d. £ a. d. 

Capital Account - 

AsonJanuary 1st, 1028 75,728 11 7 
Donations re Building 
Fund . 8 9 4 

75,7.17 0 11 

Lett Diuume and Expenditure 

Account Balance .. 463 7 0 

__ - 76^73 13 11 

Kimdr> Creditors . 822 4 0 

^nk Overdraft. 6,504 8 11 

Industrial Art Fund 
(Donationsreceived and 

not yet expended) ... 348 6 8 

Trust Funds- 

CapitalAccount . . ..25,410 6 0 
Acoumulatiuns under 
I'nist Income and 
Expenditure Account J,U6 13 5 

--26,550 19 5 

£109,505 12 11 


Freehold I'remlses 
18 and 19 John Street, as 
on December 31st, 1928 .. 

Ikxiks, Pictures, etc. 

Investments (see schedule) 
8ubs<rlptioiiH outstanding 
Sundry Debtors and (Iroiind 
Rents outstanding . . . 

Paid on Account ot 1929 
Examinations . 

Trust Funds 

luvestiuentH.25,410 6 

(truiaid Bents, etc ..... 90 0 


•50,392 10 7 
10,000 0 0 
17,481 8 5 
2,144 11 0 

l.r>86 10 11 

2,400 0 0 


0 

0 

-25,o00 6 0 


• I 


£109,505 12 11 


Donations et( recei^id 
to date. 


PRESERVATION OF ANCIENT COTTAGES FUND. 

£ s. d. 

0,79C 14 1 


0,790 14 i 


£3,541 18 ‘.1 4% Oonsoll- 

£ 

B 

d 

dated Stork . 

Hampstead Garden Suburb 

Debenture Stock. 

Amount paid to preserve 

3.000 

0 

0 

5.5 

0 

0 

Cottages at Worthing . 
Kxi>enses, printing, in)s- 

60 

0 

0 

tage, (‘tr . 

389 

4 

4 

C.mli at Bank. 

3,292 

9 

9 


0,796 14 1 


We have audited the above Accounts and Balance Sheet Joe 1928 with the hooks, accounts 
and vouchers relating thereto, and certify them as being in accordance therewith. We have verified 
the Bank Balances and investments. 

KNOX. CROPPJvR & CO.. 

Gpenoer House. South Place, B.C. 2. Chartered AccountanU. 

5th June, 1929. 

• Towards this amount £48.506 13s. 2d. has been received lu subscriptions from Fellows of the Society and 
others, and the excess of IncoDie over expenditure for tile ) ears 1922>28 amounted to £2,904 14«. lid. There 
is tlieceforeitlll a deficit of £3,981 8s. Od. on the BuUding Fund, and the Council earoestl> ap|M>al to Feliowe 
4o aadit them In clearing It ofi. 
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SCHEDULE OF THE SOCIETY’S INVESTMENTS. 

Staikdhig in the Books 
at a Value of 

OfDund rrntA (amount invested) . £10,4(Mi t 9 

£217 0 0 Oreat Indian PenlnniJa Railway 4 per cent. Guaranteed Debenture ^ ^ 

tttoek . 157 0 0 

£600 0 0 New South Wales 4 per cent. Stock. 446 0 0 

£600 0 0 Canada 3| per cent. Stork . 430 0 0 

£100 0 0 Queensland 4 per cent. .Htork . 97 0 0 

£530 10 1 New Itouth Wales 5 per cent. Stock. 614 11 0 

£600 0 0 Natal 4 per t'cnt. Stock . 446 0 0 

£321 15 0 Metropolitan Water Board ”B” Stock . 209 S 0 

£6 0 0 New River Companv Shares .-. 0 0 0 

£3,408 14 6 India 3i p<*r cent. Stock . 2,181 11 8 

£600 0 


0 South Australia 4 per cent. Stock 


£2,000 0 0 War lioan per cent. 


£17,481 8 6 


Th« Market \alac of the above Investments on December 31, 1928, vs as £17,762 11 9 


TRUST FUNDS 


INVESTMENTS SCHEDULE. 

Value at date of 






stoek new. Bequest or Transfer. 

Dec. 31, 1928 

Alfred Davies Bequest. £l.9.i3 

0 

0 

Gn‘at Indian Peninsula Kailwax 











4 per oent 

Guarante(>d llcbeii* 











tun* hum k . 

£],800 

0 

0 

£1,642 

17 

0 

Dr. Swlnev's Bi'qnest. 

4,477 

10 

0 

' Ground rtmts (amount exitendiKl) 

4,477 

10 

0 

4,477 

10 

0 

Dr. (’antor’s Bequest. 

2.095 

11 

3 

Ik.. 

do, do. 

2,696 

11 

8 

2,695 

11 

3 

Mulready Trust. 

111 

0 

9 

r> p<T eent 

War lA»an. 

100 

10 

1 

114 

1 

10 

Howard Trust. 

571 

0 

0 

Metropolitan Hallway 3i i>er 











cent HUick. 

:>iu 

9 

5 

371 

3 

0 

Owen J«mrs Trust . 

522 

3 

2 

India 3 per e«‘nt. Htork. 

423 

0 

0 

315 

18 

0 


3.273 10 

6 

Do 

do. . 




1,980 

13 

0 

Dr. i'anbjT’s Bequest.| 

h4H 

19 

7 

Bombay A 

i Bamda Hallway i 

2„'»73 

10 

0 

671 

14 

0 





GuaranU'eil 3 per cent. Stock 







J, Murray and others. Building ( 

20 

16 

4 

India 3i per cent. Stoek. 

20 

10 

0 

14 

13 

6 

Fund .\ 

:i8 

11 

0 

|w rent 

War Ix>an. 

54 

18 

0 

39 

12 

0 

Francis r<»bb Trust . 

256 

14 

1 

New South 

Wales 3^ iH>r cent. 











Stock 1930.50 . 

250 

0 

0 

104 

6 

9 

Le Neve Foster Trust.| 

140 

3 

1 

3j |MT Gent 

foil version lx.an 

KM) 

0 

0 

111 

1 

6 


42 

» 

1 

.5 do. 

W’ar lioaii. 

40 

0 

0 

43 

5 

0 

John HtiK’k Trust... 

70 

4 

0 

6 do. 

do. 

100 

0 

0 

72 

2 

0 

8baw Trust . 

93 

12 

0 

6 do. 

do. 

129 

6 

6 

96 

3 

0 

North London Kxhlhitlon Trust 

134 

17 

0 

5 do. 

do. 

184 

15 

0 

13S 

n 

0 

Fotherglll Trust . 

272 

7 

6 

do. 

do. 

374 

0 

0 

279 

17 

0 

Aldre<I Trust . 

164 

8 

0 

6 do. 

do. 

210 

17 

6 

158 

13 

0 

Endowment Fund . 

394 

7 

0 

.5 do. 

do. 

,525 

2 

3 

405 

4 

0 

’* Trueman Wood ” Lecture 












Endowment Fnnd. 

029 

16 

8 

3| do. 

(Conversion Loan 

654 

18 

0 

736 

17 

0 

8lr George Blrdwood Memorial 












Fund. 

734 

10 

0 

5 do. 

War Loan. 

674 

0 

0 

765 

4 

0 

Huaalati Kmbaiiay Ptlae. 

100 

0 

0 

5 do. 

do. 

91 

9 

3 

IQ2 16 

0 

Mann Trust . 

1,028 

9 

« 

6 do. 

do. ...... 

900 

U 

0 

1,056 

15 

0 

Tiiomas Gray Memorial Trust 

9,047 

18 

9 

31 do. 

do. Conversion liOan 

7,000 

0 

0 

7,170 

10 

0 


f 1,000 

0 

0 

Canada 4 per eent. Stock_ 

1,000 

0 

0 

910 

0 

0 

Art Cottgieaa Studentship ,. 

1 



Bengal-Nagpur Railway 4 








1 112 

0 

0 

per cent. Debentuze Stock 

112 

0 

0 

88 

10 

0 

• 

1 391 

9 

• 

6 per oent. 

, War Loan . 

898 

18 

7 

402 

5 

9 


£26,410 0 0 


24,946 12 10 
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NOTICES. 

ANNUAL GENERAL MEETING. 

The Council hereby give notice that the One-hundred-and-seventy-fifth 
Annual General Meeting, for the purpose of receiving the Council’s Report 
and the Financial Statement for 1928, and for the election of Officers, will 
be held, in accordance with the Bye-laws, on Wednesday, June 26th, at 4 p.m. 

(By Order of the Council), 

George Kenneth Menzies, 

Secretary. 


COUNCIL. 

A meeting of the Council wa<; held xm Monday, June loth. Present:— 
Sir George Sutton, Bt., in the Chair ; Lord Askwith, K.C.B., K.C., D.C.L. ; 
Sir Charles .Stuart Bayley, ^V.C.I.E., K.C.S.I. ; Captain Sir Arthur Clarke, 
K.B.E. ; Sir Thomas Holland, K.C.S.I., K.C.I.E., D.Sc., F.R.S. ; Mr. P. 
Morley Horder, F.S.A. ; Sir Herbert Jackson, K.B.E., F.R.S. ; Major Sir 
Humphrey Leggett, R.E., D.S.O. ; Sir Philip Magnus, Bt. ; Sir Reginald 
A. Mant, K.C.I.E., C.S.l. ; ('ol. The Master of Sempill; Mr. James Swinburne, 
F.R.S. ; Mr, Carmichael Thomas, and Lt.-Col. Sir A. T. Wilson, K.C.I.E., 
C.S.L, C.M.(i., D.S.O., with Mr. G. K. Menzies, M.A. (Secretary), and Mr. 
W. Perry, B.A. (Assistant Secretary). 

The following candidates were duly elected Fellows of the Society :— 

Baker, W. K., London. 

Bannister, William, J.P., Croydon, Surrey. 

Bilderbeck, George Leslie, New London, Conn., r.S..A. 

Fyfe, John Herbert, Calcutta, India. 

Herdman, Ellice I^rnard, Suez. Egypt. 

Jeffreys, Arthur (ierald, Port Arthur, Ontario, ('anada. 

Kark, Victor Sais, London. 

Macfarlane, Athol Herridge, M.C.. Hillah, Iraq 
Mackenzie, John Fraser, Nairobi, Kenya. 

Powell, Lange L., Brisbane, Australia. 

Rhodes, Harold, A.R.C.A., Manchester. 

Sakai, Vasudiro, Tokyo, Japan. 

Sampson, Charles Victor, La Paz, Bolivia. 

Sumner, John, Powyke, Worcester. 

Taylor, H. Stanley, Bath. 

Wilson, George Heron, East Grinstead, Sussex. 

Wright, Reginald W. M., Bath. 

Wood, Gladstone Stanley. Che.sterficld. 

The resignation of Sir Alfred Yarrow, Bt., F.R.S., was accepted with regret. 
The terms of the award of the Albert Medal were settled [see page 784 below.] 
The number of entries for the Competition of Industrial Designs was reported. 
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The Report of the Council for the session 1928-29 was considered and 
approved for submission to the Society at the Annual General Meeting. 

A quantity of financial and formal business was transacted. 


THE SOCIETY’S ALBERT MEDAL. 

The* Albert Medal of the Society for the current year has been awarded by 
the Council, with the approval <»f the President, H.R.H. the Duke of 
Connaught, to Sir Alfred Ewing, K.C.B., LL.l)., F.R.S., Principal and Vice- 
('hancellor of the I'nivtTsity of Edinburgh, “ for his work on mkgnetism 
and his services to Technical Education.” 

The medal was founded in 1863 as a memorial to Prince Albert, for eighteen 
years President of the Society, and is awarded each year ” for distinguished 
merit in promoting Arts, Manufactures and Commerce.” 


PROCEEDINGS OF THE SOCIETY. 

TWENTY FIRST ORDINARY MEETING. 

Wkdnesdav, Mav 8ih, 1929. 

pRorhssoR W. Ko'iiiKNS'iriN, M.A., Principal, Royal College of Art, in 

the Chair. 

The (haikmxn siiid he took it that tlie honour of presiding that evening had 
l>een confernxl upon him largely because he had also had the honour -perliaps 
the greate.st of all in his fairly long life of having l>een an official arti.st during 
the war. It h.'id certainly been an immense pnvilege for a non-combatant to go 
through some of the hardships of the men who had taken part in the actual fighting. 
He was kxiking forward with the greate.st possible interest to hearing the lecture 
and to seeing the .slides. It he might be allowed to .say one thing for his own 
profession, it was the fact that for the first time, probably for 200 or 300 years, 
there was a subject matter in common lietweeu the artist and the public which 
madf* most of the war pictures the most significant pictures which had been 
produced in our owm times. That was a .state of things which everyone would 
like to see recur somehow', so that there would be that marvellous partnership 
again —a common subject matter which would allow people to follow works of 
art without thinking of the thrw dimensions, but sharing with the artist common 
human experience. 

WAR AND ITS INFLUENCE ON THE ARTS. 

By Charles kfoulkes, O.B.E., F.S.A., 

Curator of the Armouries, Tower of London. 

The subject which I propose to discuss this evening has so many ramifications 
that I am compelled to deal only with one aspect and must perforce leave. 



jTine 21,1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 785 


with regret, the influence of war upon architecture and the applied arts, the 
loss of priceless works of art by the destructive agency of war and the introduc¬ 
tion of alien styles and fashions by conquerors who imported their own artists 
and imposed their will, political, economical and artistic ui^)n vanquished 
nations. 

Time also will not allow me to consider the war records of Assyria, Egypt, 
Greece and Rome, though each of these merits special study from which we 
might leai.T much of the military operations and equipment of past ages, 
a study which, in this country at any rate, has never receivi‘d the attention 
which it certainly merits. 

I shall confine myself this evening to the pictorial and sculptured military 
records from the thirteenth century u]) to the present day, and ev(‘n here 
there is such a vast amount of important material worthy of consideration 
that I can only touch upon certain t^qucal e.xamples as illustrating tlu' value 
of these records as illustration^ of historical (‘vents. 

The psychology of war, the reasons for iis ]X‘riodic outbreaks and 
the po.ssibility of its prevention, must be left to abjer students of the subject, 
but I am sure that all of us, with the exception of a few savage militarists, will 
agree that it is a tenible upheaval of society which must be avoided at all costs. 
At the same time, in ('onsidering the artistic development of the si‘veial nations 
of Euro|>e we shall be obliged to admit that the histoiy of art and craftsmanship 
is very definitely bound up with national history, and national history is 
the history of conquest and w«ir. 

Napoleon HI, undc^r whom those exhaustive* studies on the history of artilli‘ry 
were produced, went still furthei, for he attributed the develojnnent of the whole 
of civilisation to artillery alone. Writing in 1*^72, after his own tragic cx- 
jwiences, he states, “ L'histoire de rArtillerie est This"' ire du ]>rogTes des 
sciences et partant de la civilization.” 

.All pictorial and sculptured art from tin* elevcuith century onwards was 
produced under the patronage of kings, princes and high eeelcsiastics, and to 
these riches and wealth in the first instance were simply matters of land and 
territories, which were only acquired by con(]Uc‘St and were lield only by stiong 
military forces until such time as a strongei jxjwer arose and opposc'd them. 

It therefoie follows that it was only the conqueror or the* ruling prince witli a 
stabilized empire who could hold his own and establish a court as a centre of 
learning and of the arts, and could patronise the artist, sculpt01 and craftsman 
cither by directly employing the lay artist or by founding monasteries and 
ecclesia.stical establishments in which the miniaturist could work in safety, 
peace and quietness. Such great princes as the Medici, Francis I of France, 
King Rene of Anjou, Maximilian, Napoleon and the.Hritish government in 
the late War were conqueTors, or at any rate held large jxissessions by force of 
arms, and it is to their jiatronage that w’e are indebted for many of the finest 
examples of the allied arts, and it is their military exploits which have inspired 
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artists to produce work which has its place in the history of art quite irrespective 
of its military value. It may be urged that some of the greatest works of art 
have been produced under the patronage of the merchant princes of Venice 
and the Netherlands, but these, I suggest, amassed their riches either by 
loans for war purposes or by trading, which could only be carried on in safety 
because it was protected by armed power on sea and on land. I only know 
of one instance where a beaten nation produced military works of outstanding 
merit. 1 refer to the military' paintings of the War of 1870 by Edward Detaille, 
which as portrayals of actualities and at the same time records of military 
equipment, minute t(i the smallest detail by an eye witness who actually 
served in the French army, arc unsurpassed. 

Military paintings and representations may be broadly divided into three 
catagories: 

(1) the religious, i.e., illustrations from the Old and New Testaments, 

(2) fables, or romantic histories, such as “ The Romance of Alexander," 
" The Life of Charlemagne ” and, 

(3) historical, as for example, " The illustrations of Ciesar's Gallic War " 
in the " Harleian Manuscripts," the illustrated " Froissart " also in the Harleian 
Manuscripts, " The life ol Richard Beauchamp, Earl of Warwick," the Cowdray 
paintings, and many others, including all the military painters of the eighteenth, 
nineteenth and twentieth centuries. 

Taking the religious subjects first. These as I have .said are mostly 
illustrations from the Old and New Testaments, and it is in the Old Testament 
that we find innumerable miniatures depicting battles of Israelites. Here the 
Israelites are always shown as the victors, and the same may be noticed in 
the illustrations of fables and historical events up to the sixteenth century, where 
the armies of the hero, or of the nationality to w'hich the painter or his patron 
belonged, are always |X)rtrayed in the best possible light. Up to the end of 
the sixteenth century the artist almost invariably depicts the fighting man in 
the costume of his own jieriod, and herein is most valuable double-edged 
evidence, especially in illuminated manuscripts, for, if we know the date of 
the manuscript we can lie certain that the armour portrayed is of that date, 
but if we do not know the date of the manuscript and from other sources 
we know the date of the armour that is represented we can date the manu¬ 
script with a considerable amount of accuracy. 

The artist from the eleventh to the sixteenth century had no antiquarian know¬ 
ledge whatever. It is true that Italian i>ainters of the Renaissance, such as 
Mantegna and Guilio Romano, having the remains of Roman sculpture to guide 
them attempted to give some sort of historical accuracy w'hen dealing with 
classical subjects, but for the most part the soldier, whether he be an Israelite 
or one of Charlemagne’s paladins, or indeed Joan of Arc, was always equipped in 
the armour which the artist knew and had before his eyes. 
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I have noted the absence of historical data in most of the early battle pieces 
but there are other aspects which have never received the consideration which 
I think they deserve. One is that all battles from the Bayeux tapestry right up 
tothemilitarj^ prints of the earlier nineteenth century show the combatants at 
full speed, which when we consider the cumbrous equipment of the maihclad 
knight of the thirteenth century or the heavily laden grenadier of the French 
Imperial Guards, must have been an absolute impossibility. Another interesting 
detail which I do not think has ever been seriously noticed is that in all these 
battle-fields the combatants are shown in full armour or uniform. Occasionally 
we have written records of fighting men discarding their armour in order to 
move more easily, as in the notable and off-quoted example from the chronicles 
of Du Guesclin, from which we learn that at the Battle of Mont Auray in 1364 
Sir Hugh Calverly ordered his men to take off their cuisses or leg armour in 
order to move more easily; and again we have the instance of Sir Philip 
Sidney and Gustavus Adolphus being killed because they had discarded portions 
of their armour. Very seldom, even in later years, except in pictures by 
De Neuville, DetailJe, Vereschagin and Lady Butler, do we find troops re¬ 
presented as travel-stained, unkempt and ragged. The artist of the late 
nineteenth century is more of a realist, but even here if we compare the finished 
painting with some of the sketches of war correspondents we find that there is 
still a portrayal of what, for want of a more polite expression, we may call 
the “ spit and polish ” beloved of the sergeant-major. The reason for this is 
threefold: firstly that the artist had to please his patron, w'ho naturally 
desired an attractive record of his military operations, secondly with few 
exceptions the artist worked in his studio and had very little first-hand 
knowledge of the carnage of a battlefield, and thirdly, in the case of easel 
pictures or wall decorations he had to produce somethi ig which was inspiring 
and not terrifying to the public. The great military paintings at Versailles, 
the wall painting by Maclise in the Houses of Parliament, and such pictures as 
Philippoteaux's " Battle of Fontenoy " all show the soldier smartly equipped 
with no hint of the fact that he had been marching through miry roads and 
fields in a long and arduous campaign. 

Such works of art may be, and indeed they are, valuable records of the actual 
uniform and equipment, but they are of little value as accurate |X)rtrayals of 
the fields of battle. 

Another section of our subject which I propose to touch upon is the single 
figure, painted or sculptured, as a record of military equipment, and here 
we are still faced with glaring anachronisms. St. George, who is a favourite 
subject for military' sculptors, is almost invariably represented in the armour 
of the period, for to the artist and sculptor he was. a symbol of courage and 
not a historic personage. 

Joan of Arc has probably caused more artists to sin in this direction than 
any other military saint. I have a collection of reproductions of St. Joan, 
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which range from a contemporary print up to the eighteenth century, and 
she is invariably depicted in the armour of the period in which the artist 
lived. Indeed, in the eighteenth century she is shown in a long skirt with 
breast and back plate and three-cornered hat. The modern artist with all 
the resources of antiquarian knowledge and research at his command is a 
terrible sinner. I know of one very popular modern representation of St. Joan 
in which she is dressed in what is known as “ Maximilian " armour, which was 
in vogue during the first half of the sixteenth century. 

In our own time, when the whole country is studded with War Memorials 
of varying merit, it has always seemed to me extraordinary that St. George 
in fifteenth-century armour should be so popular. The equipment of the 
British soldier in France and Flanders with steel helmet, gas-mask, putties 
and sometimes fur covered jerkin is as fine a subject for decorative art as could 
well he imagined, and if used to the fullest extent in sculpture would provide 
OUT descendants with an accurate record of the equipment of the earlier part 
of the twentieth century, as Can (irande at Verona and Colleone in Venice gives 
us the armour of the fourteenth and fifteenth centuries, but St. George in an 
English provincial market town means but little to the inhabitants except that it 
IS part of the War Memorial, and to the student of arms and armour his equipment 
is often distressing in the extreme. 

A further aspect of our subject which deserves notice' is the inspiration of 
war and military subjects to the artist, and this inspiration may be under 
on<* or more aspects. There is composition of men in serried ranks, as, for 
example, Velasquez’s Surrender of Breda,” or Charles Purse’s great portrait 
of Lord Roberts where the crowd of vertical lances gave a form of composition 
which could not possibly have been obtained in a peaceable subject. There 
is the disordered confusion of fighting men which could not be found in 
fH'acetime. There is the gorgeous colour of plumes, surcoats and standards, 
as in the ])ainting of ” The Battle of San Romano ” by Uccello, and of 
course the brilliant uniforms in the paintings of the late eighteenth and early 
nineteenth centurit's, and there is also the excuse for displaying the artist's 
knowledge of human anatomv in violent action. 

In later years we find (X'casionally an endeavour to show what a terrible 
and bt'stial method of settling international disputes war is, and always must be. 
The ('tellings of ('allot and (ioya, though not actually depicting fighting, show 
the futilities and horrors of war with jxiwerful realism, which has never been 
equalkxl, but with such terrible detail that it is inadvisable to show them as 
illustrations. 

W'ar ixiintings have been, and always will be to a large extent propaganda 
for the glorification of the victor and of the fighting man, but with the exception 
of Gon'u and Vereschagin we hardly ever find the real terrors of war depicted, 
even by com|X‘tcnl aitists of high reputation. In the great wall painting of 
the meeting of Wellington and Blucher by Maclise the whole of the foreground 
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is crammed with dead and dying, aU in conventional attitudes, and with very 
little suggestion that they have passed through a strenuous campaign and hard 
fought battle, but the detail of uniform, weapon and equipment is meticulous 
and most valuable. It is not until we reach the middle of the nineteenth 
century that we find war treated with pathos, as in “ The Roll Call ” by I-ady 
Butler, which in no way revolts the beholder, hut simply api)eals to one’s 
sympathy. 

In a powerful Committee under the British government evolved a 
scheme for using the work ot living artists for propaganda purposes. These 
artists in many cases were serx ing in either the Navy, Army or Air Force, and 
they were given the choice to continue serving or to produce records of the 
war on all fronts which would automatically hecoine the property of the 
State. The choice of artists \\<is Cathohe in the extienie : ])ractically every 
school of painting was represented and as a result the (lovemment pos.sesst*s 
examples of the work of mo.st ol th(’ jinncipal painters, (‘tchers and of a few 
sculptors which illustrating British art during the ])eriod of three years, is 
unecjualled anywhere else in the world. The.se works of art were originaDy 
intended as propaganda to arou.se the interest and enthusiasm of those at home 
and to attract tiu* ‘>\ nipathy ol neutral and allied countries, but it was verv .soon 
seen that the propaganda was of a very different natuie to what might have been 
ex|KH'tpd. The sole condition of the employment of the artist was that he 
must have .seen, and po.s.sibly experienced, tlu* subjects which he portrayed. 

When we (‘xamine the .subjects of the ordinary jH^acetime picture Exhibition- - 
the landscapes, the pea.sants, the bathing l.idu's and the fa.shionable poitraits, 
it is not surpri.sing to find that these arti.sts accej)t(*d with eiilhusiasm the com¬ 
mission of the (h)Vernment. Here they were fac(‘d with entiielv new condition^ 
such as could never have been di earned ol before • cm lous erfects of atmospluTe, 
strange problems of {HTsjHTtive and men in unnatural attitudes, living, woiking 
and fighting in unnatural sunoundings. The result of this was that the artist 
found him.self as he had never lound himself befoi(‘, and will never find himself 
again. There was no need to rack the brains foi conijiosition or foi a subject. 
It was there at every moment and at every turn of th(‘ load, the only dithculty 
was to make the choice, with the re.sult that this great collection of pictures is 
unsurpassed in any nation, or at any ]ieriod in the whole hi.story ol art. 

1 propo.se to divide my illu.strations into groups illustrating the treatment 
of the subject rather than into the historical jieriods which 1 notic(‘d at the 
beginning of this lecture. These groiqis may be broadly cla.s.sed as 

(1) 'I'hc ignorant anachronisl, under which heading we shall find the 
miniaturists and sculptors of the thirteenth, fourteenth .and fifteenth centuries, 
who had no antiquarian knowledge of costume or'armour of any period previous 
to their own. 

(2) The wilful anachromsi, that is, the artist who lived in more modern 
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times and could, if he had tsdcen the trouble to make some researches, have 
costumed his fighting men with historical accuracy. 

(3) The pseudo realist. By pseudo realist I mean the man who took meti¬ 
culous pains to get every button, strap and sword hilt correct and yet gives 
one only the impression of a number of studio models posed in theatrical 
attitudes, but with no hint whatever that his figures are hghting desperately 
for their lives. 

(4) The contemporary recorder, that is the artist who recorded what appear 
to be actual war conditions but of whom we have no evidence as to whether 
he was an eye witness. 

(5) The eye witness, the man who saw and knew, and who had experienced 
the things which he was depicting. 

Under this last heading it may possibly be urged that the most realistic 
representation of war, or in fact any operation of life, is the photograph, but 
there are serious objections to this. In the early days of Press photography 
we were satisfied that the man with the camera was on the spot, and it used 
to be a byword that the camera could not lie, but in more recent years, with 
more experience and with some of the astonishing composite photographs 
which appear in the Press before us, we can only be convinced that Ananias was 
a mere tyro when compared with the highly skilled expert photographer if 
the photograph, as taken, does not suit his purpose. Another objection to 
the photograph, particularly in treating war subjects, is that the photographer 
is obliged to take what he can see from his position, quite irrespective of where 
the sun is, what the weather conditions are and what the nature or colour of 
the ground may be which he photographs. The result is that very often the 
most important detail of his picture is lost and can never be recovered, but 
writh the trained military artist he sees e.xactly what he wants to record, jots 
it down in a few lines and eliminates all the non-essentials. 

I will now proceed to put before you my illustrations and again I must warn 
you that these are not chosen for their artistic value, but are shown solely as 
records of war operations and equipment as treated by European artists and 
sculptors of the last 500 or 600 years. 

Under the heading of the anachronist we must in all fairness admit that 
there was no antiquarian knowledge or interest in the thirteenth century and 
the object of all religious painters was to make the Old and New Testaments 
alive"and real to the people. The examples of this type are a battle between the 
Israelites and Philistines from the magnificent thirteenth century manuscript 
in the possession of Mr. Pierpont Morgan which shows the Israelites in full 
mail equipment of the period but gives the Philistines, as Gentiles, the some¬ 
what out of date armour of the eleventh and twelfth centuries. This engraving 
by Deutsch about 1540 depicts the battle of Sempach fought in 1386. It 
is, therefore, useless as a record of the battle, but is of great interest as a rare 
|K>rtrayal of first aid and medical services in the field. The beautiful Easter 
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Sepulchre in Lincoln Cathedral shows armour also of the early fourteenth 
century. With regard to single military figures we have the St. George of 
Dijon, middle of fourteenth century, St. George of Prague, late fourteenth 
century, and Pisanello's St. George in the National Gallery, middle of fifteenth 
century, all of no value whatever as records of the possibly mythical St. George, 
but all most useful as examples of military equipment. The woodcut of St. 
Joan from “ La Mer des Histoires " produced about forty years after her 
death shows a type of armour which was not in vogue at the period of Joan of 
Arc’s military career. 

We next examine the \\ilful Anachronists, that is those to whom historical 
records were available but who from pure carelessness preferred to trust to 
their own imagination, or to their incorrect ideas of historw Here we have a 
scene from the Siege of Troy by Giulio Romano in which the (»reeks and 
Trojans are wearing Roman armour, and that too of the late Roman Empire as 
shown on the Trajan Column. Next is a picture by David of the Rape of 
the Sabines in which the combatants are in Greek armour, all very smooth and 
clean with no hint of the turmoil of battle, and studied more as an exercise 
in composition, for the lady in the foreground has obviously been introduced 
to bring the two parts of the composition together. In our own time Boydell, 
artist and Lord Mayor of London, produced great historical “ tableaux ” as they 
were called which even now are used to illustrate history b(X)ks and works 
of reference. In his version of Scene 5 Act II of the 3rd pait of 
Shakespeare’s Henry VI, the armour shown is of the seventeenth century and 
bad at that, the helmet of the King being of a type in vogue in Spain tw'o 
hundred years later than the death of Henry. We will turn for a numient to 
St. Joan of w^hom throughout the ages there are thousands of representatif)ns 
about 75 per cent, of which are entirely mislead^ jg. A .seventeenth 
century print shows the Maid in Roman armour, and in one of the eighteenth 
century she is modestly dres.sed in long skirt with sixteenth century sleeves, 
and lastly Sir John Millais, who ought to have known better, gave us St. Joan 
in fluted Maximilian armour which was introduced just about a hundred years 
after her death. 

The last instance ot wilful anachronism which I will mention is the very 
heautiful illuminated copy of Cardinal Mercier's pastoral letter, produced by the 
Nuns of Maredret. Now' the devoted artist must have made minute lesearches 
to get the thirteenth century equipment, with which she has armed the 1-Jritish 
Expeditionary Force correct, l)ut if she had just looked out of her window she 
would have seen that the j^resent day lielmet, gas mask and putties 
are decoratively as fine as any armour of the past and this work would have been 
of great historic value instead of being merely a fine exajnple of mcxlern illumina¬ 
tion combined with some unconscious and unihtentional humour. 

Now we have the Pseudo Realist, that is the artist who has taken pains with 
his detail but has in most cases entirely missed the reality of war and only 
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suggests studio composition or at best a theatrical pageant. Philippoteaux's 
Fontenoy, 1745, though meticulously correct as to uniform and arms is more 
suggestive of a parade or inspection than of a battle. England had been 
fighting in Euroj^e since 1743, so that it is hardly likely that both English and 
French troops would have arrived at Fontenoy in new uniforms. The same artist 
produced a great panorama of Waterloo. This is more realistic, but he cannot 
get away fn^m the traditional convention of battle pieces. Still it is probably 
as near to the original as it is possible to get, but we should note that the old 
black jK)wdcr used at Waterloo would have created such a smoke that the 
scene which the artist depicts could never have been visible for a moment. 
Heath's numerous battle pieces have no pretensions as works of art, but they 
do show, considerably compressed, the dispositions of troops. Maclise in 
his great wall painting in the houses of Parliament is frankly concerned with 
the filling up of a certain space with a given subject. He shows heaps of dead 
and dying men with no suggestion of the horror and misery of a battle-field, 
each figure is nicely posed and most of the faces bear an expression of sorrow 
or boredom rather than of agony and pain. 

The ('ontemporary Recorders as 1 will call them are those who depict the 
battles of their own time with probably some accuracy but the conventions of 
art puH'luded them from any suggestion of realism as we know it to-day. 
From the ( ottonian MSS. in the British Museum we have a drawing of the Siege 
of Caen in by th(* Duke of Clarence and Richard Beauchamp, Earl of 
Warwick, but even here we must be cautious for the manuscript was produced 
about the year 1480 and the armour is more of the style of the late than of the 
early fifteenth century. Still the artillery, ship, .shields, etc., can be taken 
as useful records of the jxTiod. The next three illustrations are from German 
engravings. A sixteenth century print shows a siege of the period and 
Amman'sprint of an army on the march must, I assume, have .some relation to 
fact, though one cannot helj) wondering w'hat would happen to these troops 
in close array if they were suddenly surprised or ambuslied. The two next 
pictures are from the paintings in ('owdray ('astle which were destroyed by 
fire in I7<)3. They repre.sent the Siege ol Boulogne in 1544 and were produced 
for Sir .\nthony Browne, the ownc*r of C ow^dray who with his retinue is .shown 
on one of the paintings. They can therefore hv considered accurate and 
contem|K)rary records of great value. This fine drawing by Durer is exhibited 
to show what was probably the fighting equipment of the knight who probably 
discarded leg armour and horse armour when engaged in extended 
campaigns. 

The work of actual eye witnesses shows us that to-day at any rate the battle 
is .so widespread that, except in attacks which as a rule the artist does not see 
or if he does is so strenuously engaged that he can take no notes, artillery fire 
at long range dominates everything, and the incidents, except those behind 
the line, must be left to the imagination. 1 give this illustration of a chest at 
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New College representing the Battle of Courtrai in 1302, because from internal 
evidence I feel convinced that the sculptor was present as a combatant. He 
places the Guild Banner of the Carpenters first w'hen that of the Masons should 
have occupied that position and the fact that the only surcoats emblazoned 
are those of the men of Ypres held in reserve at the Castle suggests that he was 
a member of the Ypres Ciuild of Carpenters. All the French heraldry which 
the reserves would nof see is wrong, but the banners of the French governor 
of the Cas^^le where the reserves were posted are correct. I take leave, therefore^ 
to rank this carver of Ypres as one of the earliest war correspondents. I show 
two illustrations of Vereschagin. He was with the Russian forces in Turkestan 
in 1867, in the Russo-Turkish war of 1877 and was killed on the Russian flagship 
in the Russo-Japanese war of 1904. The first shows an engagement in iSiyy 
and the second is one of his powerful works illustrating the aftermath of 
battle. Goya and Callot have both treated this aspect of our subject, but 
as I have stated previously their illustrations are so terribly realistic that it 
would be inadvisable to show them before this society. 1 will now put before 
you the work of the artists commissioned by the Ministry of Information 
and the Imperial War Museum during the late war. There was one condition 
only made, that the artist must have actually seen the incident he portrayed 
and I feel sure that you will agree that each artist working in his own style 
with his own methods and ideals has produced historical records of the greatest 
value and also, if I may venture to express an opinion has added considerably 
to the honour and reputation of British art. The works are " The Harvest of 
Battle” by Mr. Nevinson, the “Attack at Dawn” by Mr. William.son, who I 
believe figures in the painting, “ An Advanced Dressing Station ” by Professor 
Tonks, “The Somme ” by Mr. Muirhead Bone, the “ Ypres Salient “ by Mr. 
Paul Nash, a Howitzer battery by Sir William (^rpen, “ The Battery shelled “ 
by Mr. Wyndham Lewis and the historic “ Entry into Jerusalem “ by Mr. 
McBey. The last of this series are sketches actually made on the .sjx)!, but the 
artists' names are unknown as they have been cut out b}’ the censor during 
the war period. The first of these is the tank attack at Cambrai on 
30th November, 1917. Here you will see that the artist has only recorded 
the essential details, a selection which the photographer cannot make. I 
only show the photograph in the next illustration to emphasise this for the 
lens of the camera could not record in detail what the eye might sec quite 
clearly. In the last illustration you wfiU see how the sketch made on the spot 
is translated for home consumption. No essential factors are missing, no 
details are altered and yet the old tradition of the l)attle piece still survives, pre¬ 
sumably because the public expects it. I have endeavoured to put before 
you representations of War by all Schools, solel}' to show how. these are of 
value or the reverse as illustrating military operations. 

What have we learned from these illustrations, and of what value are they 
to the historical student of military affairs ? In the first place they are of 
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the utmost value as records of the equipment of the fighting man of all ages» 
but at the same time they are of little or no value as actual records from which 
the battles which they purport to represent can be reconstructed. Even in 
the fourteenth century, battle was a widespread engagement and could seldom be 
adequately represented as a whole, and in the nineteenth century, though some 
attempt was made to give correct disposition of troops in Wellington's battles, 
the limitations of the picture forced the artist to crowd his armies together in 
such a manner that both armies ought to have been all annihilated at once. 
Thirdly, in our own time we find that these war pictures are of value, of serious 
and of important value for incidents but never for battles and at the same time 
are careful records of the varied and mostly unauthorised equipment with 
which men fought under entirely unexpected conditions. 

Much is being done in our schools to make history more alive and real, and 
illustrations in books and on wall sheets are employed in great profusion, 
especially in encyclopaedias and works of reference. We may well ask ourselves, 
therefore, how far these are of vadue as correct representations of war operations 
or, indeed, of any events of history. The artist of the present day seems to be 
content if he shows correct costume and armour, but he neglects to study 
other details which, in my opinion, arc of equal importance. He should 
investigate the weather conditions prevailing on each occasion, the position 
of the sun, the formation and actual soil-colour of the ground, the vegetation, 
the architecture of buildings, all details of equal importance to that of costume. 
All this needs research, but then no historical painting should be projected 
till minute and careful research has been exercised. There is, in this country, 
no excuse whatever for ignorance, for we have in the British Museum, in the 
Victoria and Albert Museum, and in the Royal United Services Museum, to 
say nothing of the thousands of war records in the Imperial War Museum, 
such a mass of contemporary records, both illustrative and descriptive, and 
all easily accessible to any one that it should be possible to recreate historical 
illustrations which would emerge triumphantly from the most expert criticism. 

'I'here is only one aspect which I have omitted, and that is the idealism 
which comes from the study of great tragedies and great suffering, and with 
the stupendous record of suffering and tragedy by the late John Sargent we 
will take leave of our subject, and we may well ask ourselves of what value to 
humanity is this unending record of triumph, racial emnity, cruelty and death. 
Mercifully this aspect of war grows less and less as the years roll on, for time 
softens tragedy, but what remains is what 1 hope and believe is the inspiration 
of most of the best of these battle records—the courage, the sacrifice, the 
patriotism and the national pride, and these attributes must always be a valued 
possession and splendid tradition to hand down. 

In former days to those at home war was a glorious pageant and but little 
of its horrors was realised by those who cheered the troops going out to fight 
and welcomed them after their victory, but to-day war is and will be nearer to us 
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who, even at what is known as the home front,'* in the late war had bitter 
experience and could realise, but in a far lesser degree, what our kinsmen were 
enduring overseas. Our contemporary artists, as I have shown you, were 
not stay-at-home men comfortably working in studios, with only an occasional 
air raid to disturb their equanimity. They were men who bore the heat and 
burden of the day, who endured the discomforts and dangers of the fighting men, 
and all of them gallantly performed the duties allotted to them, some winning 
well deserved honour in the field. These were not the men to produce highly 
coloured works for propaganda purposes, in which well equipped troops with 
colours flying defeated the panic stricken enemy. They knew too well the grim 
horror and had themselves walked through the " Valley of the Shadow 
and if any work of art can be deterrent the records of these British artists 
should be valuable assets in educating the world to peace. As long as there 
are great tragedies in history which call for courage and endurance these 
subjects will always appeal to the tiue artist, but in the future they must be 
treated with knowledge, skill and respect and will illustrate and explain history, 
making it real and living, not merely the pageant of a by-gone age. 

DISCX^SSION. 

The Chairman said the* lecturer had made one thing perfectly clear, namely, 
that war in the past had bwn a kind of craft or mystery which a comparatively 
few professional men understood, but that to-day it was something in which the 
whole nation was engaged and the tragedy of which was shared by all. He thought 
the last slides which had been shown proved that fact that men who had made 
records had done so from the profoundest human point of view, and not from 
the point of view of showing what was, after all, the false glor^’^ of war. He only 
regrettt'd one thing- that the lecturer had not shown one or two of Goya's pictures, 
becau.se the difference between (ioya’s etchings and other p' » pie’s was that Goya 
had seen his own country invaded and his indignation had allowed him as an 
onlooker to do what no other artist had ever dared to do. (ioya's pictures had 
not fieen known in his lifetime; they had not lieen discovered until alter 
his death. If anybody wanted to see the most passionate expression against 
the horrors of war he recommended that they should go to the Forint Room of the 
British Museum and look at (ioya’s “ Disasters of War,” 

Sir Martin Conww said that Mr. ffoulkes and him.self were in charge of 
the W’ar Museum. Technically he himself was in charge of it, but practically 
Mr. ffoulkes was in charge, and all the credit for its arrangements and the work 
which had been done in it were due to Mr. ffoulkes and not to himself. But 
together they took an immense interest in that institution, and especially in the 
collection of paintings, drawings and prints of all kinds which were there housed. 
In a certain sense it was one of the mo.st important collections of works of art in 
the world. It was entirely unique, and probably w'ould remain so for all time, 
in that it represented not merely deeds of persons who had taken part In the Great 
War, but the mood of the country, and the mood of*the fighting forces. The artists 
had naturally reflected the mood of the masses which had surrounded them. I'rom 
different points of view each artist had approached his subject, and his mood liad 
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emergerl. In old war paintings one never found anythii^ of the reflection of the 
mood of the people ; those old paintings and prints were more or less mechanical 
reconstructions of actual fact. The pictures in the War Museum, on the other 
hand, nuule no pretence at all to represent actual fact, but represented the mood 
of the men, suflering month after month and year after year, and the terrible 
trials which had been imposed upon all the lighting forces and, to a less degree, 
upon the people at home. It was that fact which made the collection of works 
of art in the War Museum unique and of such enormous value—a value which 
would increase as the years went by, because they would show to future generations 
the spiritual condition of a great country when submitted to a great trial. Those 
who had not yet visited the Gallery at South Kensington had moments of great 
instruction in store for them. 

The lecturer had shown a very interesting historical collection of illustrations 
of war. Looking through ancient manuscripts depicting acts of war, it was extra¬ 
ordinary how little warlike knowledge the artists had. It did not matter whether 
it was a battle between the Israelites and the Philistines, or whether it was the 
Siege of Troy or Alexandria, or whatever it was, in all of them there was the same 
kind of merely decorative treatment of the subject suitable for the embellishment 
of a page, or suitable merely to illustrate the text--which they did not illustrate 
but which they merely adorned. The British Museum had many such manuscripts. 
They were usually very inefficient as illustrations of war, although they possessed 
the highest merit as decorative adjuncts of a book. 

The lecture illustrated Mr. floulkes's vast knowledge of the subject, and he 
was sure the audience would desire to pass a most hearty vote of thanks to Mr. 
ffoulkos for his most interesting lecture. 

The vote of thanks was carried unanimously. 

Mr. FfoulkI'.s, in acknowledging the vote, said he did desire to impress 
upon students that it was really important to study these matters at the fountain 
ht^ad. There were records in the museums of this country which could not be 
equalled in any other country in Europe. It was simply a matter of writing for 
a ticket. The whole of the history of the subject would then be open to any student. 
There was, therefore, no excuse for any historical inaccuracy when such splendid 
records were available, of which he hoped all students would make use. 

The meeting then terminated. 


NOTES ON BOOKS. 


The New* Interior Decoration. By D. Todd and R. Mortimer. London : 

B. T. Batsford, Ltd. its. 

An excellent book; written with knowledge and style, well illustrated, well 
printed, not expensive at the price. The authors have a thesis : they have stated 
it succinctly. Their preliminary essay is comprehensive, and is important both as 
description and criticism. Interior decoration is a matter of industry as well as 
art, and therefore the concern of manufacturers and the public as well as of a 
handful of painters and dilettanti. 

There is, Mr. Mortimer and Miss Todd assert, such a thing as twentieth-century 
“ period,** and whereas it is incongruous and unsatisfactory^ for modern people 
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to live and conduct their lives and businesses in other “ period ” surroundings, it 
is natural and right for them to sleep in betlroonis and work in studies that are 
one in spirit with motors, liners, aeroplanes, Le Corbusier, the Swiss architect 
and decorator, has said that a house must be regarded as “ a machine for living in." 
Like him, the authors are enthusiasts for ferro-concrete, long horizontal windows, 
the jil)olition of mouldings and the frank exposure of fittings. Their photographic 
illustrations show exteriors and interiors by be Corbusier, Hourgeois, Stain, Oiul, 
Gropius, Neutra and others ; and certainly, if it is right to live in accordanct‘ with 
a particular interpretation of the spirit of the* present age, l(‘t those wlu) can aftord 
it get one ol these architects to design their homes. 

Befort* criticising this point of view it may be a gootl thing to mention that 
there is a very sensible bass accompaniment to the blithe trt'ble trillings of 
Mr. Mortimer and Miss Todd. For they explain that it is the need for compromising 
between the shapes and adjuncts of old houses on the one hand, and the demands 
td modernity on the other hand, that has mothered I be decorative art of Duncan 
(irant whom they reganl as a great painter ; indeed, a great master. Duncan 
(iranl is a great painter, and hi^^* mod<‘rn decoration is great dteoration. Le 
C'orbusier is a brilliant, enter^irising architect and decorator; he is original and 
interi sting, and so is his work ; but art* he and it greo/ f 

Tbr half-hearted revivals of the nineteenth ctmtury an* cond(*mned by the 
authors : very properly. Alone, wt* n*ad. the skyscraper and the Kitfel Tow'i*r 
stand as signs of gract* in that divSgraceful age But the authors thi*mselves confess 
to disappointment lu the American skyscraper, which has mostly b(*en spoilt by 
touches of (fothic and K(*naissance char.icter. Now this is not the onb’ fault of 
the skyscraper, and its moiistrositv is the only virtue of tlu* Fift(*l 'I'ower 

Th<' best building of tlu* Middh* Ages was too sup(*rn<itiirally inclined to let it 
rank with the best work of (ireec('. Koine and the Italian Kenaissance : very 
human ar(’hit(*ctur(' and det'oration. It looks as if the most lore(*ful architecture 
and (U'corative art of the first half ol the tw<*nti(*th century is too much aiming, 
not at the supt'rnatural, but at tin* siiperhumaii, to lx* ol the highest onh'r. For 
the superluiman lias almost e\erything in common with the subhuman. How 
uncomfortable sen.siti\e, untidy people must feel in rooms wh. re tlu* most priggish 
(pialities of metal and enanu‘1 are coldly and pt'rfectly exjiressed, as in a dc*sign 
by Le ('orbusier ! The continuous reproaches of immaculati* linos must be more 
distressing than the dust-colh'ctmg jiroclivities f)f a nici*, thick, old-fashioned rug. 

'riiere are /^t’o New Interior Decorations Both are important, but tlu* more 
striking is the less so. 'Fhe more striking, thmigh more extreme, is not more 
ingenious or more thorough. ()n the other hand, Duncan (iraiit, like* the great 
artists of tlu* Kt'iiaissance, wall refrain from no <le\ ice however olddashioned 
that he thinks w'ill contribute to the ettects he w.mts to produce. He is creatixa*, 
and so more than a talented eclectic. In a ipiiel way he is 'rweiitieth ('<*ntiirv 
" pc*ri(Kl," even if at first sight one fancies that his mi.ssion is tlu* annihilation of 
p(*riod. At any rate, his w’ork is very human, in soim* n'spects tlu* absolute anti¬ 
thesis of Le Corbusier. J'or instance, it is often doiu* m what looks lik<* an almost 
clowmishly slipshod, patchy, opportunistic way : herein it is the opposite ol 
mechanical. The best decorations for a Le C'orbusier wall are abstract designs. 
Grant puts form before everything, but not form dissociated from all human 
habits anrl interests. , 

h'roni the fact that the two schools admire one another it is fair to conclude 
that they have som(*thing in common ; but is seems to me, none the less, that tlu ir 
paths are more likely to diverge than to unite, as Mr. Mortinur and Miss Toild 
prophecy they will do. 
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But the Continental mechanistic movement must not be underrated. It is 
sane, healthy and economical; the doubt is as to its beauty. The concluding 
chapter, on " Methods and Features/' is of practical value. Our houses in England 
have a long way to go, so to speak, before they run any danger of being accused 
of extremism. 

P. B. 

Tungsikn ; A TkKArisi: on its Metallurgy, Properties and Applications. 

By (olin J. Smithells. London : Chapman & Hall, Ltd. 215. net. 

Metallic tungsten of a century ago was a semi-fused hard granular product 
obtained by reducing an oxide with charcoal at a forge or wind-furnace heat, and 
chemical text-books of this period usually dismiss the subject of tungsbm in a few 
lines, terminating with some such sentiment as “ no industrial applications.” Some 
rather important industrial uses were made of the carboniferous tungsten as also of 
the compounds during the second half of the nineteenth century, and we may 
mention magnet steels, and high speed or self-hardening steels, but it was nearly 
the end of the nineteenth century when physicists began to realise that the triu* 
tungsten ranges close to carbon as to infusibility ; the old tungsten being a highly 
carlxmised prcxluct comparable with cast iron and owing its greater fusibility to 
the presence of impurities, chiefly the carbon. It was also realised that if‘lanij)- 
filaments of nearly pure tungsten could be satisfactorily made and successfully used, 
electric lighting by the incandescent lamp could be put on quite a new basis of 
efficiency. 

In the volume before us. Dr. Smithells gives vivid pictures of the (juest for an 
industrially practical method of making useful filaments of tungsten, and from a 
theoretical or instructional standpoint we may touch on the method described at 
the end of p. (> (i) Carbon filament being under electric control for ht‘ating ; when 

in an atmosphere of hydrogen and tungsten hexachloride it becomes coated with 
metallic tungsten ; (2) At higher temperatures in atmosphere ol hydrogen, the 
carbon and tung.sten unite forming a carbide, {3) Ht‘atiiig in atmosphen* of 
hydrogen an<l water vapour: result a hollow or tubular filament of pure tungsten. 
Practice has found this system of making a kind of tung.sten pseudomorph of the 
carbon film to be rather expensive, and has driftwl towards methods in whah 
plastic materials are squirttHl through a die. all but the tungsten being subse<iuentU 
eliminated by suitiible treatment. The plastic mixture may b(‘ an amalgam like 
paste of tungsten, or an aqueous paste of colloidial tungsten (p. 7), but dextrine 01 
starch may be used to make a paste with water and finely divided tungsten (p. (> 
and cf, p. 40 as to particle size). 

This Volume of VUl -4- 1G8 large octavo pages, witli i^t) illustrations, .some as 
inset plates, and a good index, carries the above suggestetl methods from the tilament 
to the ingot (p.* 4()), and from the ingot to the faggoting and swaging machines 
(p. 47). Next we are led to the wire-drawing machines for pure tungsten, (p. 40). 
and tbeni^ to pp. 143-144, where we read of copper-tungsten wires, which may be 
adjusted in composition for sealing into any kind of glass. 

We heartily amgratulate Dr. Smithells on his thorough and satisfactory text¬ 
book on tungsten, w'hich chiefly emphasises the new work of the jiresent century ; 
but the earlier work from the illustrious Scheele (1781). to tlie tilament era is 
sufficiently considered, and suggestions for the future .ire numerous and pertinent. 
Hence it is that every chemist, every electrician, and every metal-worker sliould 
pevsess a copy for reference. 
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Wednesday, 17TH Apkii , 1929. 

l^uoFEssou Leonard Kkskine Hili , M.B.. F.R.S.. 

Dirirtor of the IVi»artnu‘nt of Applied JMiysiol(‘^y. Medical Kesearcli 
('oiiiicil, in th(‘ Chair. 

TIu- tollowing paper was read’ 

THE PRC)PEK'nE> AND A!»PLI('ATI()N.s OF “VITA" (iLASS. 

By F. FT Lamp!()U(; ii, M.A., 

Late Fellow of Trinity (Ollcge, Cambridge. 

(ilass is perhaps the most es.sential of all building inatiTials. During hundreds 
of years it has I een used universally foi w indows to admit light and keep 
out wand and weather, and in such climates as ours Iwis therefore been almost 
vital to the develojimcnt of civilisation. 

Until the last few years all efforts in the maniifactine of ordinary window' 
glass have been devoted to the jmidnction at tlu' least jiossiblo cost oi large 
sheets without faw or blemi.sh, free from visit le colour, and resistant to the 
weather. In the middle ag(*s it was only possible to obtain pieces of glass a 
few square inches in area, of a greenish colour and full of defects which distorted 
vision; now, however, it is possible to produce sheets hundreds of times 
larger in area, almost colourless, of perfect surface and free from visible defect. 

Whilst different compositions of glass have been developi‘d for the manu¬ 
facture of coloured glass for ornamental purposes, glass of great brilliancy 
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for table ware, glass with special chemical and physical lesistance for laborator> 
workers and illuminating engineers, and glasses of \er} vaned compositions 
to meet the exactmg demands of optical instrument makers, the composition 
of window glass has onh K en v ined m ordei to make its visible properties 
as perfect as possibk 

Modern medical rescaich has howcvei brought to light a very important 
defect of ordmarv glass fioin tin health standpoint foi it has been proved to 
b( opaque to tlu most benchcial lavs ot the sun in order to remedvthis fault 
the lecturer made investigations in 1924 with the object of producing a mw 
window glass haMiig spteial tianspaienc^ to the h< alth giving ultraviolet 
ra>s 

The scientitic icseauh nuohed was earned out with much encouragement 
fioin Piofcssoi I coiuid Hill iiul ilso from the luthonties of the london 
Zoological (f licit ns l)i ^alttbv incl others and tarK m 1925 the lirst full 
scale melting was niidt ol window glass (cl<siginted \ it i ) pervious to the 
health ravs 

Tn Older to dc SCI ihc moit tuJl\ tht spec nl piopt 1 1 \ ol the glass it snectssaiv 
to touch on tilt ph\su il spcct ot the position Heat light rnd sound aio 
effects whidi ait olist r\ ihlt it i distinct tioin the sonue c:>f energ\ this 
tmigv being conteted h\ w ivc motion in in intent miiw mtchiim and the 
w i\t length cleteimiius tht n itiiu tif tht tntrg\ Thiis whtn an is pulsating 
with 1 wave lengtli of 1 lew Itu the t u t in 11 in tum nid gi\( the scnsition 
of sound tin j)iUh ot tlu n »t( 1 ting dcteinmud 1 \ ilu w i\t Itngth 

In tilt ( 1st ol light howt \ti v\t lu dt iliiv with w ims in tht medium which 
list) con\t\s \ I i\s nlti i \ H)lt t iiul infi i ltd 1 idiitiom ind the eltetiical 
\ ihi itioiis which lit iistd t uiieis in wiit It ss It It jihorn md telegi q)h\ 
ill ti ivelhng with t’u sinit \tlt>cite iS(>()t>o units pt 1 seet»n(l 

Wirt It ss hitiidcisiing ititais me giint w i\ts t j IihikIucIs of metres fioni 
(list lo (ust l»ut tilt w iM lengths ol Msihle light it \(i\ mmuU and tht 
tm\ npplts t)t gittn li^,ht lii\t i wi\t kngtli ol Int out lilt> thousandth til 
in ineh 01 tht it ihoiits I \pitsst<l in It mis < { tht mini \ngstroin I nit 
(oik ttn millituuh ol i niilliinttie) gittn light w uM It sucl to hive i w i\ ( 

It ngth (»1 il tmt -) oot \ I 

It) lit let t wiuliss wi\es intjn 01 less elihtiiitt i])j)iiatus is ntetssin 
wlneh in i\ le tuiud to nimon with thtsi w ims nul so ilisorb them Om 
(\es(in howtxti tniu to tht tin\ iij)j»lt> ol il out the tlimonsions intlic itcd 
ind so (U tt (t tilt in 1 \ gi\ iiu us tht st m ition 1 1 light 

Ntwton (Uinomti litd 1 \ tin mt ot i piisni th splilling nj) of wliitt light 
inlt) i I ind >1 e •! »ins 01 sjKetiuin \ u\m^ lioni \n)ltl to led The evtiemt 
ucl wins hive i w ivi length ol ihtnu 710 mtl iht evtieine violtt , cioo, 
ind the t\t Is stmitivt to ill inteimtdnte w i\e lengths md distinguishes 
them l)\ ct»lt)ui ilisn imm uitui 

Mcvoncl ( nh trni ol the Msjhl< sptttiuin 1 ingt (1 tolonrs thcie tit in tlie 
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radiation from the sun rays which can only be detected by means othyr than 
sight. 

The rays beyond the red, i\t\, the infra-red rays, give tlu* sensation of iieat 
and are usually detected and measured by theii thermal etfects. Heyond the 
violet end the rays ha^'e very slight heating )>owei and ait‘ fre(]ucntl\’ detected 
by photography. 

A body heated to 5oo''C, emits radiation entirely in the infra-red. At higher 
temperature's the body begins to glow ami its radiation comes within the red 
end of the spectrum so that the IhkIv appi'ars red hot. As the temperature 
is raised the radiation shifts more and more toward the\ iolet end of the s|X*ctrum 
as the glow' becomes imjre yellow' and » ventuall\' a white heat is reaclu‘(l. 
Some stars, still hotttT than the sun, are at an intensi‘ bluish heat. 

The sun's radiation ('orrespnuls to ♦hat of .1 body incandescent at .ibout 
0,ooo'^('., and its maximum intensity i- in the visible s])(‘ctrinn, the strength 
falling off in the infra-K‘d, ami rapidly in the ultia violet region. 

Ultra-violet rays of very short wave-length art* haimful to the eyes and 
skin, but w'e are piotected from these l)\ the atmosphere, particularly by tlu* 
ozone in the ii[)|K‘r layers, and the limit of the iiltia-violet lays which leach 
the earth’s surface is larely lielow’ wave-length ,j,ooo. 

It is now gent'rallv recognised that the radiation wliich has s|K‘cial 'aologieal 
value extends from w'ave-length about ,^,200 \X\ dowinvanis. It wall tluTetoie 
be seen that tlie Umehcial natural ultra-viohu ravs which w’e experienci* in 
our climate are for the most jiart included in iht* wave-length range from /,,ooo 
to j,2oo A.I'. 

Ordinary glass is jiracticallv opaque to lavs below 3,Joo and th(‘n‘ior(* 
obstructs the beiieticial ia\s. The new' glas> liansinits radiation well below' 
wave-length J,ooo. 

Fig. I shows diagrainaticall\ the splitting of a I earn ol sunlight by a ])iisni 
and indicates how' the l)eneh(aal ra\s aie transmuted b\ a sln’et ol tbf iiew' 
glass, but are ol)stiuct(‘d when tbe\ meet a slieet ol ordinary glass. 

In Fig. 2 the actual siKVtnim ])liotograpli is gi\'en showing that ‘ \’ita ’’ 
glass transmits the iK'alth ra\s wiiich are obstructed bv onlinarv glass. 

In the photograph the range from 2,000 to .>.Too has been marked as 
comprising the beneficial rays, but lh<' range troin ;.oo(» to ,^2()() would be 
more correct. !""or tlu* purpose ol the ph<it<»graphi(' test an iron au' lias 
been used to jiroduce the ultra-\ iob‘t radi,'iti<»n 

Tlu* ]H*rm(*ability of the new glass to the ' vital ’ r.i\s winch are so valuable 
to life may be shown in vaiions otlu*i wa\>. These lav-- caiisi* sunbinn aiul 
pigmentation or 1)ronzing of the skin, and tin* eiu*ct treijuently is neatly as 
marked w’ht*n \’ita glass is used to.seieen the sun as\vuhoiil tliescieen. t'idinaiy 
glass, unle.ss very thin, practically jirevents tins ai tion. 

The fading ol a special blue dye has been used bv J^role.ssoi Leonard Hill 
to measure the amount ol valuable rays transmitted by the glass, and has 
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shown that certain small organisms- infusoria—are killed by these rays aftet 
passage through Vita " glass, but are completely protected by ordinary 
glass. 

The best visible demonstration is given by the use of fluorescent substances 
such as uranium glass, or various dyes, which have the property of glowing 
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in ultra-violet rays. In.making the experiment the beam from a ihercurx' 
vapour lamp is filtered by a film of silver deposited on quartz or thin Vita 
glass, so that rays chiefly of wave-length 3,130 are isolated and produce the 
glow of fluorescence. The interposition of a sheet of “ Vita ” glass only slightly 
reduces this effect, but a sheet of ordinary glass practically extinguishes it. 
.A photographic printing test may also be used with the same arrangement. 

In ancient Egypt the sun-god Ainmon-ra was paramount. The Greeks 
practised heliotherapx. l^oinan villas were in many cases equipped with 
solaria or sun rooms, and a face well bronzed by the sun has always been 
associated with an appearance of health. It was not, however, till the last 
decade of the nineteenth century that the earliest careful scientific work was 
carried out by h'inseii on the use of sunlight a.s a healing agent, and on the 
artificial production of uidiatioii of .similar properties. Fin.sen .soon realised 
that ordinary glass destroyed the spt*cial therapeutic property of the rays, 
and in his apparatus he made use of lenses of (jimrtz which freely transmits 
ultra-violet radiation. 

The first two or threi* veais of the present century saw the establishment 
of a sun clinic b\ Hi Bernhard at St. Moritz, in the Alps, where patients lav 
exjx)sed without clothing to the out.side .sunlight. The value of this pioneei 
work was at once recognised by Dr. Hollier, who in 1(^03 set uj) at Leysin tin* 
first of the famous establishments which have made his name well known 
throughout the world, and played a considerable part in establishing the 
im]X)rtance ot outdoor sunlight in the cure of variou.s forms of surgical tuber- 
culo.sis and other diseases. Similar work has abso bcH'ii carried out in tins 
country with great success by Sir Henry (iauvain and other workers. 

The use of ultra-violet rays in the prevention and curt of disease forms a 
new branch of medical science to which attention has been given throughout 
the world, and the importance of these rays in furthering the general healtli 
and well-being of mankind is jwactically imiversallv recognised. 

Whilst intensive bare body treatment is necessary to effect the cure ot 
serious di.sea.scs, comparatively short cxjx)sures of small areas of the surface 
of the body are sufficient to have valuable eff(*cts. 

Rickets and suigical tuberculosis are two of the most im|M)rtant diseases 
for which exposure to the sunlight is tlie best jxissihle remedy. Imperfect 
bone formation in children which characterises the very wide spread dbseasi^ 
of rickets is due to unsuitable food and lack of the sunlight, which gives the 
body power to absorb tlie hone-building elements calcium and phosphorus. 
From tests in Manchester I)r. Leonard Hill states that " even the small amount 
of light in a smoky citx’ .suffices for the clothed child if out of dcwirs all day.'* 

If food is deficient in vitamin I), sunlight will nlake gocxl this deficiencx' by 
producing this vitamin in the surface layers of the skin. It has, however, 
been amply proved that ordinary window glass removes from sunlight the 
rays which have this preventive or anti rachitic effect. 
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Shortly after the introduction of the "new glass it was proved experimentally 
bv Dr. l^eonard Hill in the case of mice fed on diet deficient in vitamin D that 
tlie glass allowed the passage of the rays from a mercury vapour lamp which 
prevented rickets, whilst ordinary glass obstructed the beneficial rays. 

In America careful tests were carried out at Boston in January and early 
February, 1927, by the (ouncil of Physical Therapy of the American Medical 
Association. In this research different groups of young chicks fed on defective 
diet were kept m separate compartments facing south and received light as 
follows : 

(1) Sunlight through ordinary glass. 

(2) Diffuse light of laboratory through ordinary glass. 

(j) Sunlight through " Vita " gla.ss. 

The chicks were weighed at the commencement, 21 days after hatching, 
and at intervals throughout the test, the development of "leg weakness" 
being shown by ap|M'arance and l>v X-ray diagnosis. 

It was found that all the chicks of groups (i) and(2) developed rickets, and 
after 40 days the w'eight luid increased 2.3() and 2.43 times respectively. In 
other words, .so completely were the anti-rachitic rays excluded by the ordinarv' 
gla.ss that bright stinlight received through it was just as ineffective in preventing 
rickets as the weak diffused light of the laboratory. 

On the other hand, out of 14 chicks of group (3) onlv two .showed anv trace 
of rickets, and th(‘ wvight increase was more than double that of the other 
groups. 

rhe lesults of the above exixuiment, carried out in a inler, have Ix'cn widely 
confirmed by the ex|HTience.sof poulfrv fanners in tin* use of tlu glass. Similar 
tests have been carried out in the case of rats exposed to light from the north 
skv through ordinary glas*> and through the special glass, and these have proved 
th(‘ presence of the anti rachitic lays in the light from the north .sky. 

In Kashmir the Purdah svstiun is the cause of a bone disease akin to rickets, 
h'rom the age of eight, girls of the higher classes are shut away from the sight 
of men in rooms in which oiled paper is often u.scd to obscure the windows. 
In tile absence ot ultia x iolet ravs a deficiency of calcium occurs which in the 
case of exjx'ctant mothers becomes so accentuated b\’ the drain on the calcium 
of the system that softening of the bones and curvature of the limbs result. 
Women of the lower classt‘s working in tlie ojxm sunlight, but witfi much inferior 
finid, are in ptirfect health. 

Dr. Kathleen Vaughan, who has spent mucli timC in investigating this 
disease, states " the observed facts convince me that want of light is the 
essential cau.se," and, again, " I have not seen much benefit from cod liver oil 
unless light is allowed." 

The inhabitants of the Faro<* l.slands and of Iceland live on similar fcxxl, 
which includes much c<xl h\*er, yet rickets is prevalent among the former and 
absent from the latter. It is .significant that the Faroes e.xpt'rience dense 
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mists of long duration, which make the climate far less sunny than that of 
Iceland. 

Ultra-violet radiation not only assists the formation of sound bone and teeth, 
Imt also increases the bactericidal power of the blood, thus helping it to resist 
infection. It has recently been said that a mustard plaster will produce as 
much increase in the bactericidal power of the blood as a treatment with 
ultra-violet rays. As, however, it would be necessary for the plaster to have 
an area equal to one-sixth of the whole body, and for it to remain two hours 
in contact with the skin, it is hardly likely that any Mould w'Lsh to repeat 
the dose. 

Dr. Leonard Hill has indicated in his recent book. “ ( ommon Colds," that 
the healthiest condition would be achieved if we could live in direct sunlight 
with scanty clothing, the feet being kept warm and the upper part of the hod\ 
cooled by outdoor breezes. Whilst, however, outdoor sunlight is ideal under 
reasonable Climatic conditions, modern life prevents the majority of us from 
enjoying this. 

(llfice work must be carried on under conditions in which there is a protection 
from wind and weather, and even in the case of schools it is desirable at least 
to provide roofs to piotect the children from the rain. " \^ita " glass therefore 
comes to our aid in helping to give us the next best thing to direct outdoor 
sunlight, and makes it jiossihU* for us to have window's which at an}' rate will 
not remove the most beneficial ])art of natural light. The si)ccial pro])ert\ 
of the glass should never bc' used as an excuse for keeping w'indows shut when 
they might wcdl bo o]H‘ned to admit both air and .sun. In fact many successful 
installations with sliding roofs 01 windows give the fullest acce.ss to ojK'n aii. 
The glass has alread} been ado])ted in over 180 hospitals in this countiy, 
being used particularly for roofing open-air wards and lor sun lounges, (*tr. 
This glass is exclusively a HritLsh product, and it is interesting to note that its 
use is also extending rapidl}’ in the United .States. 

Much more extensive is its use in factories, offices and })nvate houses, where 
it is the means of giving .some of the benefits of outdoor sunlight to those who 
otherwise during the greater pail of the veai would have little* opportunity 
of exposure to the beneficial rays. 

It is frequently supposed that direct sunlight alone contains the natural 
hcidth rays and can give benefit. This is not the case, however, for the light 
derived from the clear sk}' is ric'h in the ultra-violet rays. The blue skyshine 
of the unclouded sky is due to the “ scattering " of the sun’s rays by particle^ 
in the atmosphere which are small c'onipared with the w'ave lengtli of light. 
This scattering " is much, stronger in the ca.sc* of the .short ultra-yiolet waves 
than of the longer visible waves and, when tlK‘,sun is’ shining in a clear sky, 
a horizontal surface receives considerably less ultra-violet radiation from th(* 
direct sunshine than from the whole of the .sky minus the sun. As the skyshim* 
is much cooler than the sunshine heliotherapy can be practised by exposure 
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to north sky in cases where it is important that there should be no subjection 
to heat. 

This fact therefore indicates that the use of the new glass need not be confined 
to the parts of a house of more or less southerly aspect, though undoubtedly 
of greatest value in such positions. It is, however, important when the glass 
IS used in windows facing north that these should be large, and it is desirable 
to be near to the window so that light from a large area of sky may be received. 
In the case of rooms where the natural light is weak, the glass cannot have any 
valuable beneficial effect. 

When " Vita glass is first exposed to sun there is a small initial loss of 
transparency to ultra-\noIet radiation, but after about a month, a steady state 
is reached, and there is no further loss of permeability. In most of the numerous 
tests which have given such good results, the glass was installed for some time 
before trials could be carried out, and therefore this initial deterioration had 
alri‘ady taken effect and the glass would not deteriorate further with lapse of 
time. 

The idea tliat gla.ss having special transparency to ultra-violet radiation 
must be kept scrupulou.sly free from dirt by frequent cleaning has by some means 
obtained wide credence. Ft is certainly desirable that the glass should not 
become begrimed with a deposit of soot, as this not only obstructs visible light 
but also the ultra-violet rays to a rather greater extent. It is not necessar>, 
however, that more than ordinary precaution as regards cleaning should be 
taken in the ca.se of vertical panes, and even m the case of roofs, though 
(xx:asionaJ washing is desirable, an important beneficial effect will still be 
secured if, Jis at the Zoological Gardens, no steps are taken to clean the glass. 

Very frequently the questions are asked what is the transmission or efficiency 
of the glass and what is its price ? 

The efficiency figure of the glas.s depends on many factors, one at least 
of which cannot be determined with exactitude. Thest‘ include {a) the relative 
beneficial effect of rays of equal intensity but of different wave-length, (b) the 
intensities of the different wave-lengths present in the particular incident 
light, {() the transmission of the glass for rays of different wave-length. 

The first of these factors itself probably depends on the use to which the 
glass is put, c.g., prevention of rickets, etc. However, it is necessary to give 
some rough estimate, and we shall probably not lie very far out if we take 
as'our measure of the efficiency of the glass for transmitting natural ultra¬ 
violet health rays, the percentage transmission at wave-length 3,130 (this 
being convenient for measurement with a mercur>^ vapour lamp). 

The glass, recently improved as regards transmission and resistance to 
deterioration, after reaching a permanent condition transmits in 2 m/m 
thickness about 65^,, at 3,130, which may be taken as its approximate efficiency 
figure. Of the 35^*0 diminution, of the original intensity is lost simply 
by reflection «'it the two glass air surfaces and the rest by absorption. 
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As regards cost, it may l)c said that at a rough estimate, if the extra cost 
of a fair-sized window of " Vita ’* glass were spread over 20 years, it would 
work out at about one penny per month, or one halfpenny per week would 
pay for a large bay window. In new buildings the extra cost of the glass is 
unlikely to exceed one per cent, of that of the whole structure. 

The least benefit to health to any member of the family would be cheap 
at this price, and it must be remembered that the benefit is received with 
nothing to swallow, no time to be wasted, no trouble, further expense or 
interference with one's ordinary life. Yet a man in an office sitting bare¬ 
headed near a window of favourable aspect ma\' receive spread over the 
whole year ultra-violet radiation equivalent to that received during many 
weeks or even months of holiday. 

Transparenev to ultra-violet radiation i^ nox the only property of iinjKirtanci 
in glass of this kind. The glass must 1 etain this tmnspai ency without important 
loss of exposure to sunlight, and it must he resistant to atmospheric attack. 
In addition, glass which i.s u.sed for living rooms must be as free as |)ossible 
from visible defects which would distort ^*ision. It is possible to produce a 
glass of transparenev to ultra-violet far b(*vond the limits of the sun's spectrum, 
but the surface <‘f such glass becomes corroded bv damp, and the material 
is therefore quite unsuited foi windows though useful in spt'cia’ optical in¬ 
struments. 

In view of the fact that all the necessary tpialities are now' coinbinetl in the 
glass, the time may be envisaged when at least the sunn> windows of all 
rooms, offices, and factories where people live and work will be fitted with 
glass which does not obstruct the most healthful ra\'s of the sun. 


DISC rSSlON. 

Tni' Cu.MKMVN said the audience were indelited to the lecturer for his clearlv 
delivered address and for his beautiful demonstrations and slides. He was 
particularly pleased that the lecturer had insisted upon the open window', because 
he himself had always been an apostle of open air and sunlight. In all the w'OiKlerful 
cures which had lK*en gained by such men as Bernhanl and others, it was not yet 
known to what extent sunlight, and to what extent open air, had contributed to 
such cures. That could only Ik* determined by scientific tests exactly carried out. 
Children were cured of debility and rickets in such a town as Salford. They were 
kept all the Lancashire winter, in rain, mist and smoke, out of doors in an open 
shed, which w-as roofed but open otherwi.se to the air, having no artihcial heat 
except for drying their clothes and warming their food. They were warmly clad 
and well ted. I'hose children became robust and excellent scholars. That was ,\ 
very striking thing. Open air was necessary. It must not be thought that because 
children were given vita glass and arc lamps, and such artificial me4ns, that that 
was the whole story, and that we could stutt ourselves indoors in heated plactJS. 
We should not trust only to the vita gla.ss. but w'e should let in the splendid air 
to improve the respiratory membrane and to enable us to fight infectious diseases. 
It was known that light had a profound influence on rickets, which was a disease 
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produced by want of light; but the bones could not possibly ossify unless we had 
vitamin D, obtained from a substance which had now been isolatcMl, formed from 
ergosterol. It had been isolated in the National Institute for Medical Research 
by Webster and Rosenheim. That vitamin not only prevented rickets, but was 
required for general health and growth, resistance to disease, and so on. It was 
interesting to consider what the total efiect of the want of light on the whole nation 
was. We must not get exaggerated idcs^. Lyme Regis had three times as much 
ultra-violet rays as Hull, and about ten times as much as Rochdale. Yet the death 
rate for Rochdale, loib -27, was 14 to 16, while for the whole of the rural districts 
of Kngland it was 10 to 12. If, therefore, the whole of the difference was put down 
to light, it was not very great. As he had said, we must not exaggerate. One 
matter to be settled was w'hether vitamin D would take the place of rays. There 
were other influences in light which wrere undoubtedly at work in healing tuber¬ 
culosis, wounds and so on , but we did not yet know how much ; and we wanted 
to find out by a very exact senes of experiments how far the new discovery of 
vitamin J) went, ( ould the want of ultra-violet rays in our smoky towns be 
replaced by giving everybcxly vitamin O ? It was a powerful thing, and not too 
much of it must be given. Caution had to be exercised. Some experiments recently 
carried out in ('anada showed that in order to form vitamin 1), and get this anti¬ 
rachitic effect the sun needed to be above an angle of 45° to be really active. In a 
citv like (ilasgow, wiiere for six months of the year the sun was below 45®, there 
was not much of that anti-rachitic powder about, and what sun there was was cut 
out by smoke and clothes Yet Rochdale had a death rate of 16 against 14 in the 
rural districts. Iwidcntly light could be replaced to a very large extent by vitamin 
1 ). But that was not the whole of the story, and it was necessary to know what 
was the truth iti all this business For vita glass to be useful far more light 
must be got in. \N’e should have as big windows as we possibly could. Our buildings 
should bo altered in order to got in more light. People did not realise how little 
light came into the room througli an ordinary window, and a great reform had to 
be brought about in this respect. 


I )i<. K. J. I)JiCK remarked that in some experiments which had been carried out at 
tin* London Clinic on tlie feeding of rats on irradiated food only, without irradiated 
Ixxlies. it had been found that the rat.s had commenced to slough around the ears ; 
.so that it looked as if one coukl over-feed rats on ergosterol. It had been further 
noted at the clinic that r.its which bad irradiated food and irradiated bodies did 
not get tliat peculiar .sloughing of the tips of their ears which the rats which only 
had tlu* irradiated food did get. Ke w'ould be verv glad if aiivlKuly could offei 
an explanation of that 

.\ iMtMHKK oi I HI Ai 1)11 M J asked if the lecturer could state what effect vita 
glass had on focxl or vegetables. 

Mk L\mimooc.h replied that tliere had been communications from people to 
the press to the effect that they had had considerable increases in the size of lettuces 
and various vegetables by using vita glass in the place of ordinary glass. From 
a priori re^asons one might hardly expect that, except possibly from a slight extra 
amount of heat. Nothing was really known on the point. Experiments were in 
progress, and it was quite possible that vita gla.ss might produce much more vitamin 
in fruits, tomatoes and other vegetables. It appeared to improve the growth 
of flower.*?. 



June 28.1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 809 


Dr. Kathleen Vai ghan. referring to her experience in India, said'that it had 
been found that purdah women were always ailing, whereas the class of women 
who worked, for instance, on the boats and who were always in the open air, never 
had any trouble at all. They never went into hospital for their confinements, but 
carried them out naturally themselves. Since .she had come home she had been 
investigating Dr. Janet Campbell's report on maternal mortality m England, 
and she noticed exactly the same thing—that maternity mortality was highest 
in smoky, crowded cities, or in the bottom of valleys, like CumlKTland and places 
in Scotland, and that in localities like Shetland where the women worked out of 
doors the mortality wa.s practically nil, such women having twelve and fift(H*n 
children without the least trouble, and without the assistance of doctors or midwives. 
That had been the case until quite recently, but now that such people were IxToming 
more civilised, having been shut up in schools cut oH frmn light, the women were 
now beginning to ha\e trouble, and doctors anri midwives were needed becaiist* 
the natural state ot things was coming to an end. Such lacts had converted her 
entirely to the idea of ultra-\ inlet light and to the use ot \ ita glass in schwils. 

Mr. P. J. Waldkxm said the Hoyal Society ol Arts had to be thanked for having 
given an opportunity lot attention to be drawn to a matter ol the very greatest 
importance. It was not usually appreciated that this country led the world with 
reference to ordinary daylight For nianv years this country had been the onlx' 
one which had od.lined what was known as the Law^ ot Ancient Light.s- a ver>’ 
ancient law indeed, going back to the beginnings of civilisation. He did hope 
that the present meeting would b(‘ one of many in whicli the matter of daylight 
in this country would receive attention during the next two years, as in two years’ 
time there would be hi‘ld in this country a nu^eting of the IntiTiiational t'ommission 
on Illumination— the last meeting of whic h had taken place in America hist year, 
when, it was extremely interesting to note, the basic recommendations of this 
country with regard to davlight had received the umuiimous assent of all othei 
civilised countries. 

The fact of vita glass luMiig .i Hritish invention v\as ( -u* which .should givi* us 
great cause for pride. It was being adopte<l all over the w'orld. IJnfortunateh 
the country in wdiich it was least appreeiated, he thought, was the country of its 
birth; especially amongst those who should be its greatest advocates, nanieh, 
architects. He himselt was an architect. We were ver) eonservative m this 
country. If people spoke well of a thing one could always find somebody generally 
somebody eminent who would <liscover occasions tin which to criticise it trom 
all possible directions At a recent meeting of the Koval Institute of Architects 
vita glass had been mentioned and had bt'cn immediatelv strongly criticised. One 
criticism had been that it was not much use putting in vita glass bi*cause there 
was so little for it to do "J'liat w«is entirely false 'I'he less light there was left 
by our close and high building schemes the more if ought to be conserv^ed, and tin* 
more vitally important it was that the workers more especially the typi.sts and 
subordinate olticrals who had to occupy rooms m light wells from wdiich very little 
indcedof the sky was visible should ha v<* the best light they could possibly lie given 
A second criticism had been that vita glass was liable to rapid deterioration. He 
therefore welcomed thi* lecturer’s figures with regard to that matter The difficulty 
of solarisation had bet*n known for some time, but .statements of the wildest 
description had got abroad H'* had heard it stated that vita gla.ss lost about 
50 or Oo per cent, of its efficiency in a couple of years He hoped the lecturer 
■would criticise that as sheer non.sense If architects were going to specify this 
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»ort of glass they should be in a position co have a guarantee that it had been properly 
seasoned, properly solarised, and that the qualities which remained in it after 
that maturing process were such as were approved by the medical profession. 
Another criticism which had been offered to vita glass was that its appearance 
was not so good. That was a matter entirely for the architects. One could not 
object to that criticism, but he had ventured to suggest that it should be realised 
that vita glass was a great triumph for British science, and that architects should 
be as tender as they could with the inherent defects of its infancy. He felt sure 
that the firm who were most associated with vita glass would as (juickly as possible 
remove from it those defects to which objection had been taken, if in fact such 
defects were to be found iu the vita glass on the market to-day. 

Captain Sir Arthi r ( lakki . K.B.E., said he had some little knowledge of 
the value of vita glass not as a medical man or a scientist, but as Chairman of 
the Seamen’s Hospital Society He wished he could show the audience the wonderful 
organisation there was at Hramshot, which was under the charge of Sir Henry 
(rduvain and Dr Wood Thai organisation was a hospital for .seamen suffering 
from tuberculosis, and he could vouch for the wonderful effects of open air and 
vita glass on those cases. I le desirei I to ask the lecturer whether he would recommend 
vita glass alKivc open vtranclahs. the men lying on their couches, or merely pure 
sunlight. He had seen the men so brown that he had scrapetl them as he did not 
think the colour was natural, and he w’ould hke to know whether that was caused 
by the vita gla.ss or the pure sunlight. 

The lecturer had clean'd up one point which had always puzzled him. He had 
gone to .sea hfty-.seven years ago as a small lioy in an Hast Indiaman. The fiKxl 
had lx*en bad bevmnd compare. Vet the whole ship’s company had been extra¬ 
ordinarily healthy, despite bad (ckkI and ha\ing to work anything from sixteen 
twenty hours a day in wet. cold anti freezing weather I 'robably the ship’s company 
had been so healtliy because they had always been working in the t)pen air 

Mr. K, Ward saiil he had been hoping the lecturer would have given .soiiu' 
statistics showing the benefits to lactoiy workers w htTe \ita glass had been intro¬ 
duced. It would be a gotxi thing to keep records in tho.se works in which vita 
glass had l>een installed. It was <|uitc a common custom in many works to liiiit' 
wash the windows and the fanlights during the summer months, and he wonderetl 
what effect that would have on vita glass. He presumed it would nullify its etlc.'cts. 

A Mkmkkk oi NIK Ai DiiCNci .said he gathered the lecturer did not advise the 
use of vita glass for north lightcHl windows. One gentleman had 8ugge.ste<l 
that it should tu* used for light wells. But would vita glass be justified for light 
wells if it was not justified for north lighted windows 

Dh. Ai.biki !lid:\ow desired to mention that the difference between ultra¬ 
violet glasses and ordmary w’indow glass was tluil the former transmittexi a 
range of from 3.300 down to 3,000 Angstrom units. That was a marked difference. 
WoukI it be right to assume that those 300 Vngstrom units were the only 
vital rays which attc'cted health and produce<l the marvellous results which 
liad bt*en described m animal experiments ? Animals are covered with fur and 
the actual amount of skin expos^xi to the rays, therefore, is very small. Another 
thing which had to be home in mind was that the actual quantity of ultra¬ 
violet rays necessary to produce the anti-rachitic substance was very minute. So 
far as animals wtTe concerned, the longer rays -rays beyond the 3,300 region— which 
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would go through window glass with just as much ease as they would go through 
any ultra-violet light glass, had important biological action and until th^ facts had 
been clearly proved on a firm scientific l^asis, and until it was discovered which 
factors were really responsible for the effects obtained, it was not justifiable to spread 
too widely the advantages of a glass which was really only in a very early and 
experimental stage of development. The cures which had been made were due to a 
combination of open air and light, and it was not yet known how much of the cure was 
<luetothe open air and how much to the light, nor even how much was due to heat, 
or to visible rays or to ultra-violet rays. Was it justifiable, therefore, to say that 
every piece of w’indow glass ought to be scrapped and that vita glass should be useii 
throughout the countrv on the evidence available at the present moment ? 

Thk LtcrrRKR, in reply, said with regard to the matter of the appearance of 
the glass, the gentleman wh<? had raised the point had probably basetl his remarks 
on the appearance of the glass in its very early days At the present time its 
appearance was exactly the same as that of ordinary glass. It was impossible to 
tell the difference on a visual inspection llie same gentleman had also raised the 
point of deterioration Apparently the source of that rumour was the* Bureau of 
Standards in America, which had stated that solarisation was “complete ” in a month. 
What the Bureau of Standards had meant, however. v\as that the fading process 
went as far as it would go in alH)ut a month s time Manv people had taken that 
to mean that the glass solarised or faded to nothing, and that all its valuable proper 
ties had disappeaied, alter a month. It was verv important that that misunder- 
.standing should be cleaned up. The lecture experiments had bc( n conducted 
with vnta glass whic'h had been comphdeh stabilised by long exposure to light. 
.\.s regards tile question ol visible defects, vita glass was now indistinguishable 
from ordinary plate and slusd glass except bv its whiter colour 

Statistical records in factories weie very hard to get, because il was diflicull to 
get exactly comparative nrrum.stances Lime w'ashing of the glass would detract 
very considerably from its properties. 

No trouble could arist' with regard to tht infliienct* of vita glass on eyesight as 
the glass did no more than give the eilet t of natural oiit.si le light 

He had not said that vita glass was no goexi for north lighted window.s. What he 
had stated was that in the case ol north windows it was not so \aluable as in 
sunnv window's 'i'he windows should be large and a person should get 
reasonably close to them in order to gam benefit from a considerable expan.se of sky. 

In connection with the <piestion as to whether liiiinan beings were subject to 
the same wave lengths as anunals, the lecturer said that it was rather ditlicult to 
(*.\pose one set of children definitely tf» bad conditions in order to compaic tlirm 
with a set of children under good conditions, hut th(‘re was a great deal ol 
indirect and .some direct evidence as to the incidence of rickets in the absence of 
ultra-violet radiation 'J'lu* blood was more <ir le.ss similar, he sujqiosed I here 
wjis no question whatevei in the case of rats and chickens that ordinary glass 
absolutely stopped all rays whu It had the property of giving protection against 
rickets, and therefore in the case of natural light the anti-rachitic rays must he 
iHdwcen 3,000 and 3,300 A.r 

In conclusion, he de.sired to sav how very imjiortant had been ttu‘ (‘iicouragcnient 
given by Dr. Hill in the early stages of investigations w'hen most other people 
had but taken little interest in the matter. 


A hearty vote of thank.s to the lecturer concluded the meeting. 
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NOTES ON BOOKS. 


The Finishing of Juuv and Linen Fabrics. By Thomas Woodhouse. London : 

MacMillan & Co., Ltd. 15^. nett. 

The wide range of subjects within the purview of this valuable text book are 
indicated in the preface, and give a clear idea of the complexity of the work included 
in operations apparently so simple as the finishing of jute and linen fabrics. 

Stripped of technicalities the essential function of these processes is to treat 
piece goods woven from flax or jute yarns so that the appearance shall be improved, 
and the serviceability enhanced, without impairing the utility and durability of 
the fabric. Any process which departs from this basic principle violates the 
obligation conferred on the finishers by detracting from the real value of the 
material handled. 

Linen must be pure white, smooth in surface, carefully lapped and with perhaps a 
pretty picture gummed outside the piece to attract potential buyers. Housewives- 
have ceased to ask what sacrifices in .strength have been made by processes which 
involve the use of chemicals, severe bei‘tling, and vast pressure m the mangle in 
order to secure the desired results. In this way the life of the fabric is probably 
halved. 

Before the mechanical era. linen was spun and wo\ eii by hand ; the yarn was 
lioiled and the cloth was .spread out on grass to improve the colour. Such linen, 
after several years of use. aci^uired a whiteness and finish which, if not up to modern 
standards, satisfied the consumer, both as regards appearance and durability, 
and there were no public laundries to rend and w’^ear out garments. 

The author explains how tlie simple cleansing process is still used largely for the 
heavy canvas, tent.s, ducks, and so-called brown clotli, and for materials used for 
packing purposes, when* strength is of Jill importance .incl colour immaterial. .His 
definition of finishing make.s clear the desired end 
This IS tersely described thus in ( hap. IV p 26 

“ Th(' fundamental principle underlying all these tinishing operations seems to- 
depend upon the fact that ceUulo.se, in general, and therefon* all vegetable fibres, 
letains the form and appearance that is imparted to it while in a moist or damp 
condition, provided this fiirm is fixed by the immediate drying of the fabric.” 
while thret* conditions are stated as necessary for the smcesstul finish of a cloth 
in.uU* from varns of x egetable fibre.s ; 

1 \ siitticient percentage of w’ater in the i lotli 

2 Means of imparting diftcrent pressures for the ])urpose of flattening the 

yarns in the iabnc to the jmiper degree. 

j. Sulhcient heat rapullv to evaporate the e-se«‘ss ot moisture added in the 
damping process.” 

Tht' lirst ot them raises a most important subject. Tpon the jiercentage of water 
naturally contained in fibre il<*pends its strength V jioint is reached where the fibre 
IS in perfect < ondition for spinning or weaving, but no scientific data have lutherto- 
been exolved, and the factor vanes according to season and to climate That 
certain distruts ‘»iich a-. IVlfast, Lifeshire. (ihent and Lille have successfully 
(‘.stal)hsh(‘d linen niamifaetiire depomls, not on fortuitous <. hance. but on favourable 
climatu ( onditiofis The former is famous for its bleaching and finishing, and the 
aim of flu* ” tinislu'r ” throughout the world is ti) emulate* the perfection there 
attained 

The author alludes to the* addition of moisture in orrh i- to protect the cloth from 
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the evaporation due to the generation of intense heat during the finishing process 
Here is direct evidence of the damaging effect on the fabric but public demand 
must be satisfied and it is not iMthm the scope of the author s work nor of this 
cntique to suggest the education of the consumer so that he or she may demand 
the finish which will conserve the natural strength and beaut\ of tht original fabric 
This raises an important issue wh< ther a manufacturer should apph the acid Ust of 
utility to the choice of processes trusting to the having public being trained to 
apprc'ciate and support the effort 

It matters less in tht cast of jute uhert a smooth surfatt is essential for bagging 
irticlcs likt flour and toflte when loost fibre would injun tlu contents of tht sitk 
Moreover jutt bags art frttmintly ustd but onct 

The chapter on packing contains useful hints to othti industries where tight 
pressing of mateiials eithtr raw or raanularturtd is rtt|uirt(l to stcurt a rtduttion ot 
Inight on long ocean vovagt j 

Hag and sack cutting an<l m irking in ahiiitu is tu itt d it some Itngth and should 
pro\idt valuablt reading foi i wkU lange oi rtadtrs outsidt jutt and lintn ttntres 
Bags irt now madt all over the worl I and binder twint maktrs foi example in 
USA. Canada and I iirop^ m countries will find this text book a useful addition 
to th# ir libraries 

1 lu process of stirching tills for inort thin mtthaiiu il trcatmtnt iistaidi 
woik might here be will applit d to i stud\ of staich and vn ipplication which will 
i\oid mildtw ind s< lining m <Ump ind tiopual climates 

Ilu list chiptir p ivs a tribute to the high mcchamt \1 skill which has ttolvcd 
types of machinerv capable of reproducing cmbroielerv inel htin st ^ching e>nce 
exclusiveIv the product of h ind labour Our shop windov\s be ir testimony to the 
sueccssful applit ition of this art which gi\es premnst oi i rtM\ il in the demind 
tor line ns sei sorely netde el it this time 

Mr Ihomis Woodhousc his exhiustiveU tre ited his sul jiit liom every stand 
})e>mt ind his illustr itions ind text provide ihiiid book wbie h should jirovc ol 
gie il \ due to men employed in this line ejf inelustry eniblmg them to ucjuiie i 
sound found ition in tlu techniejiic oftheirtride such as they could sc ireely hope te 
ittaiii ifter miny y e ai s of pr letie il t xpt ru nee in the 1 ic to Nothing but pi use 
IS due to tlu eftoi t whic h siu c< eels in prov icling i te xt hook w Inch e n ible s i young 
nun to icnuirein iclv inc< such wide know ledge ot gi ue i d pi u tic e is lioiindition 
for the u epiisition of pr u tie il cxpciie nee in my piitieidii cl is*, in which he in i\ 
spe Cl ilist 

I he hook IS w rittc n m i style th it dl in ly undeistind ItyNoiddbe impo*>sil)lc to 
improve on the illustritions iiid the piper ind m ike up iie <f i ejii ditv to st iiul 
duly usage I he icfcienec to in le Iiine in lie is u line s sh adrl p >% e he Iplul 
t spcei ilK te) tore ign stude nts 

Oil (ii cn c i sii KsHiM ( HI 1 111 s By W H>l>ut Ini I )nde ii Id J 
Biiriow inel C > I tel < ini net 

\\ c have drt uly notuc 1 in this f iitnial i v ry interc-^tiiig hook liy Mi Hohut 
Birei on the miiril p iintmgs in tlu (done e ste rshire fun lies Mr Biiel is i le ii tu el 
lencr of this e )iinty whu h imong its re lling hills ind in its bluish vill ip,e > m iint iin^. 
Ih it ol 1 world dmospfun whuli is n)wiliys Ije n inveled end >>o imicl 
Jess often found • 

fills eoneise guide the luthor tells us wi'.l lively nipihd lot mot lists 
ft is to be hoped that the people who in me re ising mimbii tike tlu loid yen 
fine weekend will ilso in mere ising mimbeis give Ihtmsthes m iichite>e tin il 
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objttctlve. and not merely content themselves with the satisf^on ^ eating up 
so many miles of highway—and the usual third-rate meals with which our inns 
provide their gue5ttB. Even the horseradish for our beef to-day mostly comes out 
of bottles. 

In Gloucestershire, as Mr. Bird says, the ancient churches include in their number 
g(Mxl examples of every’ style of English Gothic. Motor pilgrims could have no 
better ground for the study of Gothic architecture and of the intimate history of 
the middle ages, bound up as this was with things ecclesiastical. To them Mr. 
Bird's book would be an ideal guide, for the details it gives are at once instructive 
to the novice and informative for the connoisseur. 

A useful introduction mentions the chief features embodied in Gothic churches, 
naming their relevance to religious practices and explaining the opportunities 
they offered to the artists and craftsmen of former days. In sculptured tympana, 
carved pulpits, wall-paintings and brasses, the Gloucestershire churches are rich. 
Screens, rood-lofts and fonts of interest abound ; there are many stone effigies, 
and two of wood dating from the thirteenth century. Puritan iconoclasm. 
fortunately, spared some of the wonderful staine<l glass in the county ; " the 
great East quire win<iow of (Uoucester Cathedral ks said to be the large.st in 
existence ” And not only the largest, but a very fine one 

Plate i) exhibits .some interesting contrasts. The Chipping Campden altar 
tomb, with its Corinthian columns, presents its own contrasts, for it was .set 
up in that early renai.ssance period of tran.sition whicli ga\e us Audley ICnd, 
Hiirghley, and other great houses which may or may not have been built by Thorpe, 
In his classical resting place lies the effigy of a niedia»val knight, his arms cut in 
relief on a pediment somewhat too steep for the proportions of the tomb as a whole. 

What looks queerly like mosaic in the photograph ol the chancel at Hampnett 
is r(*ally modern stencilling, deplored by Mr. Bird as interfering with due apprecia¬ 
tion of the architc'Cture, w’hich has all the integrity of the best Norman work. 

The church at Deerhurst is not only Saxon, but has a handsome tower, illustrated 
on Plate 3, Jind a font, TMate 11, "the best preserved and most ornate Saxon 
font in existence." The fine fifteenth century tower at Yate is one of not a great 
number of Gothic towers w’hich by their proportions really contribute to the 
formal excellence of the church or other building of which they are a part. At 
Princeton Dniversity in America there is a kind of neo-Gothic tower that spleiulidl\ 
conveys an inipre.ssion of size and dignity , few are as exquisite as those at Magdalen 
College and Yate. 

Oddington, which hgured prominently 111 Mr. Bird’s book on mural paintings, 
has besides its celebrated " doom " a Jacobean oak pulpit. Plate 11. and a mass* 
<lial on the porch w'all 

Curiously enough Mr. Bird says of the gargoyles at Winchcombc* that they are 
" unK'autiful." while presenting three of them to his readers Cxargoyles play 
an important part in the history of caricature, ami like caricature they can have 
testhetic .beauty. Even to those prompted by a most secular desire to ridicule 
and distort the human countenance did the church thus otter their opportunitv. 
The forty gargoyles of Winchcombe are not to he brushetl aside, and perhaps not 
to the present reviewer alone would be one more incentive to spend a holidaN' 
looking at Gloucestershire churches. 

This is indeed a most admirable little book, and it would be improvident to 
travel without it in the.region Mr. Bird knows so well and serves in more ways 
tha^ik one. 

P.B. 
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NOTICES. 

— - 

INDIAN SECTION COMMITTEE. 

A of tlio Indian Section Committee was held on Wednesday, June 26th 

to (‘onsid(*r the arrangements for meetings of the Section during the forth¬ 
coming session. The following were pn'sent: - Sir Reginald Mam, K.C.I.E,, 

C. S.I , in the Chair ; Sir Charles H. Armstrong ; Lord Askwith, K.C.IL, K.C., 

D. C.L. ; Sir M. M. Bhownaggree, K.C.S.I. : Sir Atnl C. Chatterjee, K.C.I.E. ; 
Sir Thomas H. Holland, K.C.S.I., K.(M.K., D.Sc , F.R.S. ; Brig.-Gen. Sir 
Percy M. Sykes. K C I.E., C.B . C.M.G. ; Major 11 . Blake Taylor, C.B.E. ; 
Mr, Carmichael Thomas ; Dr J. A. VoclcktT, Ph.D., F.l.C. ; and Lieut.-Col. 
Sir Arnold T Wilson, K (M.E., ('.S.L, C.M.(L, D.S.O , with Mr. (i. K. Menzies, 
M.A. (Secretary of the Societ} ), and Mr. W. Pc'rry, B.A. (Secretary of the 
Indian Section). 


DOMINIONS AND COLONIES SECTION COMMITTEE. 

A meeting of the Dominions and C olonies Section Committee was held on 
Wednesday, June 2f>th, to consider the arrangement for meetings of the 
Section during the forthcoming session. I’he following were present: --Major 
Sir Humphrey Leggett, K E , D.S.O., in the ('hair ; Lord Askwith, K C B., 
K.C., D.C L. ; Rear-Admiral James deC'ourcy Hamilton, M.V.O. ; Sir Thomas 
Holland, K C S.L, K C.I.K., D.Sc., F.R.S. Major H. Blake Taylor. C.B.E. ; 
Mr. C'armichael Thomas, and Lieut.-Col. Sir Arnold T. Wilson, K.C I.E., 
C.S.I., (' M.(i., D.S O.. with Mr. (i. K. Menzies, M.A. (Secretary of the Society) 
and Mr. W. Perry, B.A. (Secretary of the Dominions and Colonies Section). 
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PROCEEDINGS OF THE SOCIETY. 

ANNUAL GENERAL MEETING. 

The One Hundred and Seventy-fifth Annual General Meeting for the 
purpose of receiving the Rep<)rt of the Council and the Financial Statement 
for igzS, and also for the election of Officers, was held in accordance with 
the Bye-Laws, on Wednesday, 26th June, at 4 p.m. Sir George Sutton, 
Bt., Chairman of the Council, was in the Chair. 

The Secretary read the notice convening the meeting, and the Minutes 
of the last Annual (ieneral Meeting, held on June 27th, 1928. 

Thjv Sixketakv then rea<l the following:— 

REPORT OF COUNCIL 
1 . -Ordinary Meetings. 

The One Hundred and Seventy-fifth Session of the Society was opened 
by the Chairman of the Council, Sir (George Sutton, who chose as the subject 
of his address “ Fifty Years of British Industry.” Among the many changes 
that have taken place during this period none is more striking than the increase 
in the scale upon which enterprises are now conducted—a tendency which 
is still being accelerate d as large linns-amalgamate and groups are (‘stablished 
within particular industries. Some of the ejects of this tendency were 
illustrated by the Chairman from the Cable Makers’ Assf)ciation, in the 
formation of which he has played a leading part. Amalgamation secures 
greater ecoiKuny in production, management and salesmanship, greater 
financial stability, and a firmer hold over raw materials and th(' conditions 
of sale for the final })r()ducts. Perha]>s an cv(‘n more im])ortant j^oint is 
its ])earing on research. Some idea of what can he doin' in this way i>y a 
great firm was given in a paper read by Mr. Perev Dunslieatli in entitled 
” ScieiK'c in the Cahlt* Industry,” when lu' described the research department 
of the linn over which Sir Oorge Sutton prt'sides. \ task of this magnitude 
can, of c«iurst', only 1 h' undertaken by a large and wealthy undci taking. The 
Chairman also referred to the changes brought about in th(' last half-century 
in the relations between (’mployers and employed and the efforts to secure 
peiic(* in industry, «ind he described ptrlia])s more forcibly than they have 
ever been described before—the ideals which inspire the man of affairs to 
build up groat industrial or trading concerns. 

Mr. Omar Ramsden, in his paper, ’* English Silver and its P'uture,” referred 
to what he had recently seen in half-a-dozen Eurojx'an capitals - splendidly 
appointed shops full t)f beautiful silver, which formed a striking contrast 
to the stereotyfK'd and uninteresting displays which appear in many 
British shop windows. Ho is of opinion that we are in too much of a rut. 
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and content to serve up reproductions or re-adaptations of antiques instead 
of encouraging a style founded on our national traditions, but developing 
naturally on fresh lines. Although taking a somewhat gloomy view of the 
present position of English silverwork, he is far from pessimistic as to its 
future. We have many admirable artist-craftsmen amongst us, and he thinks 
that if they are given a chance and if “ artist, designer, master and man 
will consent to sink their differences and pull together, this country may 
yet regain her position as a leader in the world of applied art. 

“ Forestry in Sweden : its Importance to and Influence in Great Britain " 
was the title of a paper b> Prokkssor E. P. Stebbing. The total forest area 
of the country amounts to about 58 million acres, and timber and paper 
pulp bulk very largely in its exports. The paper gave an account of the 
administration of the forest lands and the legislation dealing with them, 
and then proceeded to describe methods of sylviculture, including the 
planting, thinning and felling of nees. Professor Stebbing urged that 
foresters of this country might profit greatly by studying forestry management 
in Swt‘den, and he specially urged the desirability of making exjx^rimcntal 
plantations on a considerable scale by direct sowing instead of by the costly 
plantings which are so widely adopted in (ireat Britain. 

The value of London’s imports and exports in 192(1 n'ached the prodigious 
total of nearly ;f702,ooo,ooo. How this merchandise is dealt with was 
described by Mr. J. H. Estill in his paper, “ The Port of London.” About 
25,000,000 tons of goods annually enter the Port, of which the water area 
in the docks is 720 acres with jfiJ miles of (piay. Particulars were given of 
th(* Londrin, Surrey Commercial, West India, Millwall, Royal Victoria and 
Albert, and King (reorge V Docks, and of the mrist recent developments which 
are now taking place at Tilbury. The vast warehouse*' controlled by the 
Port of London Authority were also described and many interesting figures 
were given to illustrate the amount of trade in dilferent commodities. A 
rein irkable illustration was guen o1 the eff(*cl of fashion on trade. A 
few vears ago ostrich feathers of the valu(‘ of some i5,ooo,f)0o passed each 
year through the warehouses. This trade is now' jiractically dead, and its 
place has been taken by that in silk stockings. 

A great fleal f>f jmblic interest was attracted to the jxijier ” Fuel for 
Ships, by Sir Eustac e Tennyson D’Kyncourt , in whii h attention was drawn 
to the possibilities of pulverised coal. The depre.ssed condition of the mining 
industry in this country, and tin* en^irinous loss of markets which it has recently 
suffered make it necessary that no stone .should be left unturned in finding 
uses for what has long been one of the principal sources of our national wealth. 
So far as fuelling and furnace feeding are concerned pulverised coal share's 
many of the advantages of oil. Much research has been carried on 
and is still proceeding as to the use and storage of powdered fuel. Sir 
Eustace summarised the results of this work and came* to tlie conclusion 
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that, if the ratio of the cost of coal to that of oil remains as at present, 
the improvements that are rapidly being made to use coal and steam in the 
most economical manner should lead to a very considerable demand for 
pulverised fuel. A great deal of spade work, however, still remains to be 
done in devising the best methods of conveying the coal into ships and of 
handling it when on board. 

Applications of Electricity to^ Medical Practice " was the title of a paper 
read by Mr. (i. (i. Blake, who in his capacity as Hon. Radiographer in charge 
of the X-ray Department of the Star and Garter Home for Disabled Soldiers 
and Sailors, has had a very wide and varied experience of this subject. After 
touching on the uses of electricity in ordinary X-ray work for the detection 
of injuries, etc., the employment of ultra-violet rays for general and local 
treatment of diseases and the introduction of medicines into the body by 
electricity, Mr. Hlake demonstrated the methods of measuring and recording 
human emotions by means of the thermionic reflexometer; he also showed 
how it is possible to localise exactly the position of such a foreign substance 
as a bullet in a human body by means of stereoscopic radiography, and he 
described the action of currents of high potential in therapeutics. The paper 
was illustrated by a large number of practical demonstrations, which conveyed 
a striking idea of the many ways in which electricity is now being employed 
in medicine and surgery. 

It is estimated that live-sixths of the smoke discharged into the atmosphere 
of I.ondon is of domestic origin. The purification of this atmosphere is 
therefore mainly a domestic problem; while considerable improvement has 
taken place during recent years, much remains to be dcmc. Professor 
Charles R. Daklime in his paper, “The Domestic Smoke Problem- a 
Practical Solution," described some of the latest kinds of smokeless fuels and tlu* 
most up-to-date methods of burning them. The Englishman loves his bright 
open fire, and most medical men agree that it has far more than its esthetic 
virtues to justify it. Recent research has solved the problem of kindling 
and burning coke in an open fireplace, and other solid smokeless fuels are 
now on th(‘ market. Most of these were de.scribed in the paper, and their 
comparative costs were discussed. The lecturer urged that in the designs 
of all new houses the ordinary coal fireplace should be removed in favour 
of smokeless fireplaces. Jn this way a great advance would be made towards 
abating the smoke nuisance. 

A .somewhat woeful picture was painted by Sir Henry Miers in his pa|x*r, 
“ Mu.seums and Education," of the state of many of our provincial museums. 
Overstocked with heterogeneous collections of “curios" dumped upon them 
by iK'ople who have no further use for them, these unhappy places are filled 
with cases of moth-eaten birds and beasts, odds and ends of shells and minerals 
and what not. So far from playing any part in the life of the towns which 
they cumber, many of them are hardly known to the inhabitants. Depressing 
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as the description is, one knows that in many instances it is only too true. 
And yet, as must be obvious to every one, there arc immeiivSe educational 
possibilities in museums. The problem is-^how to make the most of them ? 
Get rid of the rubbish, would seem to be the first step. Accept only with 
discrimination, and try above all things to bring your museum into some 
relation to the interests of the town in which it is situated. If among your 
exhibits you can illustrate the history and development of some local industry 
your museum will have real interest and value for those who visit it. 

Under the Trueman Wood Trust, which was established to commemorate 
the long services of the late Secretary, twelve annual lectures have now bt'en 
delivered, and they form a remarkably brilliant series. The list is as follows : -- 

“ Discovery and Invention,” bv Sir Dugald Clerk. K.U.K.. F.R.S. 

” Glass and some of its Problems,” bv Sir Herbert Jackson. K.li.lC., K.R.S. 

” Sources of l^owcr, known and unknown,” by Sir Oliver LfKlge, P.R.S. 

” The Present Position of Research in Agriculture,” bv Sir Diiniel Hall, K.C.H., 
F.R.S. 

” Long-Distance Radio lelegraphy,” by Profes.sor (now Sir) J. Ambrose Fleming, 
F.R.S. 

” New Methods of Crystal Analysis,” by Sir William Bragg, b'.K.S. 

” The Outl(X)k in Chemistry,” by Sir William J. Pope, F.R.S. 

” The Stability of Atoms,” by Profe.ssor Sir Krnest Rutherford, F.R.S. 

” The Modem Note in Industrial Art,” by Sir Cecil Harcourt-Smith 

” The Progress of Economic Entomology (with .special reference to Australia 
and New Zealand).” by Professor R. j. Tillyard, h'.R.S. 

” The Wider A.spects of Cosmogony,” by Sir James H. Jeans, h'.R.S. 

"The Vibrations of Railway Bridges: an Example of ('o-operative Research,” 
by Sir J. .Mfred Ewing. K (' B . F.R S. 

The very liigh .standard of exi'ellcnce set up in thi» .series was mort* than 
maintained by Sir Aij kkd Ewinc;. He ga\e a masterly sninmarv of the work 
of the Bridge Stress Committee, a body whieh has been inve.stigating lor 
tin* last six years ” an old and ]>u/,/ling problem of engineeiing what is railed 
the ‘ impact ’ or dvnainic action of a train moving at high speed over a railway 
bridge.” Apart from its iinportanre from the engineering point of view, 
the research had a special interest as a piece of t(‘ani-work Under the 
auspices of the Department of Seientihe and Industrial Kest'aieli. it biought 
together the British Railway (iroups, who not onh' eoiitributed financial 
help, but also provided all the practical facilities necissarv lor eonducting 
the work, and many engineers of e.xperienee and c'xperts in tlu'(;ry. rhi‘ 
principal problem Ixdore the C'ominittee was to investigate what is known 
as the ” hammer-blow ” -in other words, the |H‘riodic' variation of tlu* vtTtical 
force exerted on the rails by the locomotive. Over liftv bridgi's, of spans 
ranging from lOil leet to 345 feet, were ti'.sted, a largi' variedy of locomotives 
being run over them The n'sults were most carf.*fully recorded bv mec hanical 
means, and the relations between the ainounl of th(‘ hammer blow and the 
amount of cumulative oscillation set up in the bridges were thorouglily 



820 JOURNAL OF THE ROYAL SOCIETY OF ARTS. July 1929 


investigated. The results obtained by the committee have rationalised 
the treatment of a very difficult problem, and should prove of the utmost 
value to all railway engineers. 

In his paper, “ The History of the Development of Fast Dyeing and Dyes,’' 
Mr. James Morton related a story of apparently insuperable difficulties 
triumphantly overcome. Up to 1914 the manufacture of Sundour fabrics 
had come to depend almost entirely on Germany for certain dyes, especially 
the yellows and blues. The outbreak of war suddenly stopped the supply 
of these essential products, and the business was seriously threatened. 
Mr. Morton, however, rose to the occasion. With the aid of his chemical staff 
he traced the synthesis of two very obscure dye-stuffs, and in 1915 they 
actually produced for the first time in this country Indanthrene Yellow and 
Indanthrene Blue In the most favourable circumstances this would have 
been a very brilliant feat, but when the circumstances of the time are taken 
into account—the extraordinary difficulty of obtaining any raw materials 
and apparatus, and the patriotic necessity for carrying on at the same time 
the manufacture of such vital supplies as army blankets—the triumph 
becomes heroic. Further successes have in recent years been placed to Mr. 
Morton's credit -most ncjticeable, perhaps, being the production of Caledon 
Jade Green. The paper disclosed one of the greatest industrial romances 
in the history of this country, and one which was hitherto known only 
to a few. 

“ East Indian Copals and Damars ” was the title of a pajx'r by Mr. A. F. 
SuTEK, who gave the latest information on the production of these materials 
gathered during a recent prolonged tour in the East Indies. Macassar or 
Manilla copal is derived from a single plant, the Agaihis alba Foxiv., which 
occurs most frequently in tlie Dutch East Indies, the Celebes, the Moluccas, 
l-lomeo, Sumatra and New (iuinea Copal is the natural exudation from 
the bark oi this tree at places where it has been injured. The native methods 
of tapping the trees were described, and the measures which have been taken 
by (Government administration to prevent their destruction by over-tapping. 
After the copal has l^en collected the next step is to grade it, which is mainly 
done by women, native or ('hinese. Four points have to be borne in mind 
in the grading ; hardness, colour, purity and size. Until recently copals 
were exclusively employed in the manufacture of varnishes. Synthetic resins, 
however, an* now coining into vogue, and the natural products seem to be 
losing favour in some quarters ; but Mr. Suter believes that, given accurate 
standardisations of the ('opals, they will hold their own again.st this competition. 

A (luestion of considerable im[.M)rtance to fruit growers was discussed by 
Mr. Cecil H. Hooper in his paper, " The Study of the Order ol Flowering and 
Pollination ^if Fruit Blossoms applied to Commercial Fruit (Growing." In 
planting orchards, whether of apples, cherries or other fruit, it has long been 
customary to mix the varieties, and also to keep bees in the near neighbourluMid, 
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and recent research has proved the value of both practices ; but at the same 
time care must be taken to ensure that the varieties selected should flower 
at the same time : otherwise it would be impossible for the one kind to fertilise 
the other. Mr. Hooper has for many years carefully studied the question 
as to which varieties of fruits should be planted together, and the results 
of his observations were set forth in a number of valuable tables. 

The remarkable hydro-electric development which is now being carried 
on in Ireland was described by Mr. George Fletcher in his paper, “ The 
Shannon Scheme and its Economic Consequences.” The Shannon is the 
longest river in Ireland with a catchment basin of over 4,000 square miles. 
The power house is situated at Ardnacrusha, a f(‘w miles above Limerick. 
The three turbines to be installed will have an output of 38,600 h.p. The 
current will be distributed by means of overhead high-tension transmission 
lines ov’er nearly the whole of the Iri^h Free State, and the erection of these 
lines is now in a very advanced stage. With regard to the economic con¬ 
sequences of the scheme. Mr Fletcher pointed rmt that tlu* primary economic 
need of the Irish Free State is cheap electric energy for lighting and power 
pur^)oses. Although it is not possible to state at present to what extent the 
supply will be utilised in agriculture it is hoj>ed that, with adequate pro¬ 
paganda, the farmers will be induced to realise the a.ssistance that they can 
derive from it, and further there appears to be reason to expect that new 
industries which require cheap power may b(' induced to start in the country. 

The inauguration of broadcasting six or seven years ago at once created 
an enormous demand for “a powerful electrical instrumt*nt which should 
be capable of imitating at a moment’s notice the human voice, a violin, a tinkle, 
a crash, a piano, a drum, or a complete orchestra.” Mr. R. P. G. Denmak, 
in his paper, ” Lt)ud Speakers and their Development, summed up the 
situation as it stands to-day. The imimnsc advance that has been made 
recently was demonstrated by the collection of loud s]x*akers shown at the 
meeting. The construction of each of these was fully d(*scribed, and its 
characteristic features discussed. Admirabli* as these latest instruments 
arc, a great many scientific workers are engaged in bringing them to still higher 
f)erfection. With the enormous financial resources of the gramophone and 
motion-picture industries to call on, it is probable that striking developments 
will be made in large auditorium instruments, and that the hmd speaker 
used for domestic purpo.ses will either retain its present form or else will 
gradually give place to small-scale examples of the larg(*r tyi)es. 

"Commercial Art ” was the subject of a pajxT read by Mr. Tom Pl’RVI.s, 
himself one of the most successful and brilliant of our poster artists. ITie 
relations of the commercial arti.st to the firm for wliich he works were discus.sed 
in some detail. Whilst claiming for the artist a reasonable amount of liberty 
in the actual carrying out of his de.sign, Mr. Purvis made it clear that he ought 
always to bear in mind the {)bject for which the ])oster is prorluced, and 
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work in the closest touch and sympathy with the commercial side of the firm : 
the poster, in short, should be the result of close team-work between the 
artist, the manufacturer and the salesman. Passing on to the design and 
execution of the poster, the lecturer discussed the uses of colour, and the 
impf)rtance of getting a broad effect which should convey its message in¬ 
stantaneously to the passer-by. To achieve this it is often advisable to omit 
all but the boldest features, a practice which is followed by the most successful 
poster artists of to-day. 

Jn dealing with the subject of “ Modern English Architecture," Professor 
A. K. Richardson threw on the screen a lai^ge number of photographs of 
buildings to illu.stratc :— 

(a) Commercial architecture—offices, banks, warehouses, factories, trans¬ 

port buildings. 

(b) Housing—town and country houses, cottages, farms, etc. 

(c) Civil—p(jst offices, town halls, schools, bridges. 

(d) Religious buildings—cathedrals, churches. 

With regard to (a), we have yet to devise the efficient factory, the 
attractive city office, the best f(»rm of garage, and the right type of bank, 
the last of which is generally a classical building l->edizened with unnecessary 
ornament. The housing question has evolved a new cottage style for villages 
and garden cities, and some of the pictures shown represented a very successful 
grouping of f)leasant houses. When discussing group (c), Professor 
Richardson paid a handsome tribute to H.M. Office of Works under whose 
auspices many admirable po.st offices have been erected in various parts of 
the country. He also drew attention to the new steel bridge at Ncwcastle- 
on-Tyne, which he characterised as a thing of beauty. By way of comparison, 
a number of slides were also shown to illustrate recent developments of 
architecture in Denmark, Sweden, (iermany, France, Holland and America; 
and in conclu.sion Profcs.sor Richardson read a short imaginary paper, supposed 
tf) be delivered a century hence, in which he referred to the masterpieces of 
some of the best architects of 1929 and threw out suggestions as to the way in 
which architecture and life will have devclop)ed in another hundred years. 

The main pur|X)se of Mr. Geokgi.. Howard Nash’s jiaper, “ Some Modern 
A.spects of Electrical Communication.' was to make known to those not familiar 
with recent developments some of the problems that arise on very long telephone 
conhexions, the means adopted for reducing or overcoming such difficulties, 
as "attenuation" or "frequency distortion," "phase distortion," "echoes" 
and " interference," and to explain how a number of communications can 
be made simultaneously over a single pair of wires without interfering with 
one another. In any telephone circuit of either aerial or short cable lines there 
is available for transmission .services a range of frequencies extending from 
zero to 30,000 cycles per second. Varitms communication systems have been 
<lesigned to enable the maximum use to be made of this range. In order to 
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demonstrate their possibilities two terminal equipments were sot up in the 
lecture hall and several simultaneous communications over the same wires 
were carried on by telephone and telegraph without any interference. 

It is well known that ordinary window glass cuts off the ultra-violet or 
“health-giving” rays. Mr. K, K. Lamflough accordingly .‘^et himself t(^ 
discover a glass which would permit the the passage of these rays. 1 n his paper, 
“The ProjKTties and Applications of ‘ Vita ’ Glass,” he gave some* account 
of this material, which, it is claimed, transmits radiation w’cll below' wave¬ 
lengths of 3,000. In the course of the paper a demonstration wms given of 
spectrum photography tcj show the transmission of these w'aves through 
“ vita ” glass, and the results of certain experiments were al.so (pioted to 
demonstrate the beneficial effects on animals reared undcT it. 

Mr. H. Lvmon FlekhiiR, in his paiM*r, ' R(‘cent l)evelo]Mn(‘nts in 
educational Broadcasting,” gave an account of what has bec'u done* bv th(‘ 
B.B.C. to provide in.struction ff 1 schools and for ordinary listc'iiers. 'Fhe regular 
daily transmis.sion to sc hools was started in ic)2^. and by June', ic)2f), betwc'cm 
1,500 and 2,000 sch<»ols were on the* register at U)ndon. By this time an 
efficient servicx' had b(‘c*n organisc*d ; in many srlmols the pupils were regularly 
sending in written compositions or answers to problinns, and terminal 
examinations had been instituted with exc’c'lU'iit results In the' c^arly stages 
there were numerous trouliles to c'ontend w'ith I'or instance, in many .sc hools 
the reception was very bad and the difficulty of following tlu* Ic'ssons naturally 
led to inattention in the* classes In some ))lac(‘s the inno\'ation was (‘ved 
with su.spicioii by tlie teachers, who feared that they might bc' su])pl.int(‘cl 
by the wirelc’ss Ic's.sons. The.se and othcT diilic-ultic's and misconc e])lions 
have now been largely removed, and c'cluc ition by bioadeasting is (oming 
to be recognised as a supplcmientary but stimulating ai 1 valuable addition 
to the ordinary sc liool curriculum. 

Many ])eople have* c'on.siclcTable difficulty in uiider'>tanding ordinary 
architectural plans and elevations, and t*ven tliosi- w'ho aie acc ustomed to 
dealing with them ewery day do not always find that wht'u they aic‘ exc'c uted 
in building materials the results arc* exacdlv what they intended. In his 
pajXT, “Building Models,” Mr P. Mori kv Horju r urged the dcsirabilitv' 
of architects making inodeds in addition to plans and edevations. Most clicmts 
can understand tht‘se readily, and many architc*cls can learn a good deal 
from .seeing what they projjose to build in this form. It is not suggc‘sted 
that for ordinary purpo.ses the modtds should be at all c laboratc* ; thc‘V .irc* 
made of the simplest and most inexpc'ii.sive materials, .so that they can ea.sil^ 
be altered if any c hanges in the design are nc‘cc‘.ssary, and when the building 
is completed they can be destroyed without much loss. . 

In illustrating his paper, ” War and its Inffucmc^e on the Arts,” Mr ('iiari.ks 
FFOULKES showed a large number of .slicl<*s of military picture's, ranging liom 
the Norman Conquest to the present day. In most of these the soldiers,. 
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whether Israelites or Charlemagne's paladins, were equipped in the armour of 
the artist's day. From the eleventh to the sixteenth century the artist possessed 
no antiquarian knowledge, and his pictures are valueless as throwing light on 
an3rthing but contemporary costume. Further, until recent times, there 
was always a tendency to depict troops on a battlefield as immaculately 
groomed as if they were on parade ; it is only of late, and particularly in the 
work of those artists who painted scenes of the Great War, that sincere 
efforts have been made to portray war as it really is. Most of these came 
from the hands of painters who were at the front themselves, and shared 
the dangers of the fighting men, and their object was to paint the truth and 
not fancy pictures in which well-equipped troops with flying colours were 
always defeating a panic-stricken enemy. 

The British Science (luild have recently published an important report 
on the British Patent system, and with a view to rousing public interest 
in the matter the Council invited Mr. Robert Burrell to read a paper 
on “ The Reform of the British Patent System.” While expressing a very 
high opinion of the value of the report, Mr. Burrell drew attention to a number 
of points in which he thought the recommendations of the British Science 
Guild Committee could be improved. With regard to the question of extended 
search, for instance, he urged that the Treasury should cease to appropriate 
for other purposes moni(*s paid by patentees as their contribution towards 
the cost of maintaining an efficient patent service, and he suggested the 
institution of a central international (office for search purposes. The question 
of ” novelty,” admittedly an extremely difficult one, was also discussed, 
together with the extension of the protection of patent laws to inventions 
which are at present unpatentable, the reduction in the cost of patent litigation, 
and the means of reducing the existing congestion at the Patent Office and 
the introduction of facilities for securing a quicker patent grant than is at 
present possible. 


II.— ^Indian Section. 

Six papers were read at meetings of the Indian Section during the Session. 

The important question of ” Town Water Supply in India ” was the subject 
of a paper by Mr.J. W. Madfley. Mr. Madelcy. who had been responsible 
fof the design, construction, and maintenance of the Madras Waterworks, 
gave a full account of the general conditions of Indian towns in the matter 
of water supply. The various problems connected with the provision of an 
adequate water service, such as the sources of supply, plant, filtration and 
pre-filtration treatment, were fuUy dealt with, and in conclusion the lecturer 
emphasised the importance of co-operation and of the education of public 
opinion in India to an appreciation of the fact that water must be husbanded, 
and that its waste or pollution is a crime against society. 
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A good deal of attention has been given of recent years to the position of 
the Indian sugar industry. Perhaps the most striking factor in the situation 
is that, whereas about 1840 India exported to Great Britain nearly 100,000 
tons of sugar per annum, in 1926-27 she imported—mainly from Java— 
826,900 tons, her export trade having been practical!}^ extinguished by the 
competition of plantation sugar produced under European management and 
control in other parts of the world. In a paper on the subject. Sir Jamks 
Mackenna reviewed the past and present position of the industry' in relation 
both to tariffs and such matters as the breeding of improved canes, larger 
scale cultivation and th^‘ introduction of up-to-date methods of manufacture. 
Sir James submitted that the problem must be tackled from the agricultural 
and manufacturing side, and contributed a number of definite suggestions for 
the improvement of the industry. 

In a paper on ‘'The History of the Royal Indian Marine,” Captain Sir 
Edward Headi.am traced the histoiy of the Indian Marine Service from its 
first inception in 1612 down to the present day. Through the three centuries 
of its existence the Indian Marine has undergone a number of changes both 
of title and estalilishment strength in accordance with successive changes 
of policy on the part of the British (Government, but it can show through its 
long history a glorious record of almost continuous war service as well as 
of the performance of much im|X)rtant hydrographic survev work. In 
conclusion the lecturer expressed his assurance that the Royal Indian Marine 
whose main responsibility in the future would probably be the defence of the 
Indian seas, coasts and harbours, would worthily uphold the great traditions 
of its past history and maintain an honourable position among the Navies of 
the Empire. 

Mr. W. H. Moreland’s paper on ‘‘The Indian Pe < ant in History” was 
designed to provide an historical introduction or background to the recently 
published Report of the Commission on Indian Agriculture. After pro¬ 
pounding the question why the Commission was required at all, and why it 
should be necessary to mobilise all the forces of India to inculcate a pirogressive 
spirit in her cultivators, Mr. Moreland exjiressed the view that the traditional 
apathy of the Indian jH*asant was due to the centuries-long oppression to 
which he had been subjected under Hindu and Moslem rule, rather than to 
any inherent defect of character. He was, however, showing distinct signs 
of recovering from the psychological effects of this regime, and there was now, 
he believed, “a reasonable hope that a concerted and sustained (*ffoit, such 
as the Report advises, may break up the crust once for all, may liberate the 
stores of energy which are now dormant, and may convince the peasants 
in the mass that it is worth their while to strive for th< ideals tliey have never 
wholly lost.” * 
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In 1922 a paper dealing with the water power resources of India was read 
by Mr. J. W. Meares. A considerable amount of progress has been made 
since that date and a general survey of the present position in India in regard 
to the development and use of electrical energy was given by Mr. A. T. Cooper 
in a paper entitled “ Recent Electrical IVogress in India.” After referring 
to recent developments in telegraphy and telephony and to the supply oi 
electricity in the principal cities of India and in the territories ruled by Indian 
Princes, Mr. Cooper described the salient features of the most recent hydro¬ 
electric schemes, i.c., the Tata Power Company’s scheme for the development 
of water power in the Western Ghats for transmission to Bombay City, the 
Punjab hydro-electric scheme for the utilisatif)n of the .snow-fed waters of 
the River Uhl in the hills above Simla to supply electricity to a number of 
towns in the Punjab and also for agricultural purposes, and the Pykara- 
Moyar project in the Nilgiri hills in the Madras Presidency. Mr. Cooper 
concluded his survey with .some note.s on the use of electricity for industrial 
purposes, for coal mining, railway traction, and broadcasting. 

The subject of the Sir George Birdwood Memorial Lecture, delivered by 
Captain P. Johnston-Saint, was ” An Outline of the History of Medicine 
in India.” After remarking upon the general ignorance which has (‘xLsted 
in Eurof)e for the past 200 years in regard to Indian Medicine, the Icrturer 
referred to Dhanwantari, its mythological foundiT, and to the beginnings 
of authentic medical history associated with the names of Susruta and 
Charaka, the fathers rcs})cctively of Indian Surgery and Medicine, and proceeded 
to give an account in some detail of anci»nt Indian ])ractice, which revealed 
some striking anticipations of modern knowledge. C aptain johnston-Saint 
emphasised the importance of tin* Indian contribution to Medical Science 
and expressed the hope that the research work now i)(‘ing earned out at N arious. 
centres in India would result in the restoration of India to her rightful position 
as the birthplace of the ini'dicine of the world. 

III. -Dominions and C'oioMhs Shc iiox. 

Four papers were read before the Dominions and C'olonies Secticni during 
the Session. 

The Society of Arts offered premiums and medals for majis of the counties 
of England as far back as 1739, and continued to do so until the beginning 
of the i()th century. It was, therefore, (juite fitting that a paper on “ Air 
Survey and Empire Development,” by ('oioni l H. 1 .. C'HosiHWAn should 
be devoted to the new art of Air Survew After emphasising the cardinal 
importance of correctly mapping new’ and little-known territories before 
undertaking tlieir economic development, Col. Crosthw’ait proceeded .to 
explain how an air survey is carried out, and the suitability of this method 
for such engineering projects as the investigation of the alignment for new 
railways and of sites for water-power development and water-storage schemes. 
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He also emphasised the fact that valuable information as to geological 
structure, mineralization, soil conditions, etc., is afforded by air survey. 

In a paper on " The Improvement of Negro Agriculture," Lord Olivier 
showed that negro agriculture is not the irrational, "higgledy-piggledy" affair 
which it apjjears to be to the superficial Euroj^ean observer, but is based on 
a considerable amount of experience and knowledge. Native methods are, 
however, only suited* to countries where there is a more or less unlimited 
supply of land, and are extremely wasteful and uneconomic when applied 
to land intended for permanent occupation. The lecturer laid stress on 
the extreme care and taci r^^quired in educating the native to improved methods 
of cultivation, and gave an interesting account of the operations of the Jamaica 
Agricultural Society, which has done a great deal of successful work in raising 
th(' standard of native agriculture in that colony. 

In view of the meeting of the British Association for the Advancement 
of Science which is being held at (.ape Town in August, it was decided to 
include in the programme of the Dominions and ('olonies Section two papers 
dealing with South African mineral development. In a paper on " The 
South African Iron and Steel Industry" Dr. H. J. van per Byl outlined the 
previous attempts which have been made to establish an iron and steel 
industry in South Africa, and gave an interesting account of the recent 
formation, with the supjiort and participation of the South African Govern¬ 
ment, of the South African Iron and Steel ('orporation. The Corporation 
has been established by Act of Parliament, and its constitution is drawn on 
similar lines to that of the Electricity Supply Commission which was 
established by the South African (Government in 1923, and has been highly 
successful, having grown in six vears into one of the largest electric supply 
undertakings in the Empire. Dr. van der Hyl described in detail the con¬ 
stitution of the Corixiration, the main feature of which is that, after the 
payment ol dividends of (> per cent, on the Government shares and of 
12.1 per cent, on shares held by the public, surplus profits are to be devoted 
to the reduction of the price of iron and steel products, and also dealt with the 
technical aspects and commercial possibilities of the enterprise. 

In a paper on " The Base Metal and Mineral Resources of South Africa," 
Mr. H. Warington Smyth gave a review of the present position of the base 
metal and mineral industries of South Africa, including coal, copper, tin, 
lead, chrome, asl>estos, soda, and a number of other metals and minerals. 
Mr. Warington Smyth illustrated his paper by the production figures of 
recent years and described the .special conditions of South African mining. 
In conclusion he expressed the view that, generally sjieaking, the base mineral 
production of South Africa is capable of indefinite expansionv provided that 
measures arc taken to ensure regularity, careTul grading, and uniform quality 
of output- 
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IV.—Dr, Mann Juvenile Lectures. 

Under the Dr. Mann Trust two Juvenile Lectures were delivered by Captain 
S iK Arthur Clarke on “ Ships and Lighthouses.” In the first was told the 
story of the ship and the sailor from the time of Noah’s Ark to the present 
day. The tale was woven round the various styles of ships, which succeeded 
one another down tlic centuries, and the sailors who fought and traded in 
them -the coracle of the ancient Britons, the Roman galley, the ships of the 
Norsemen, the Saxon ships of King Alfred, the galleons of the i6th century, 
tlu* ships of Blake and Van Tromp, the ships of the line and frigates of the 
iSth century, the clipjx'rs like the Cutty Sark, and the modem leviathans 
such as the Mauretania and the Royal Oak. 

The s(*cond lecture dealt with lighthouses, ” the street lamps of the sea.” 
Beginning with the famous Pharos of Alexandria, one of the seven wonders 
of the ancient world, Sir Arthur described and illustrated the historical develop- 
m(‘nt of methods of illumination used in lighthouses—beacon fires of wood 
and coal, candles, paraffin lanterns, incandescent petroleum, and electric 
light. He also referred to tlie numerous modern devices for securing the 
automatic ojx'ration of the lights, and concluded with some remarks on 
directional wireless, which might be destined to become the most important 
of all agencies for the protection of life and property at sea. 

V, —Cantor Lectures. 

The first course of lectures under the Cantor Trust was delivered by I)k. 
Fh.anklin Kidd on the subject of “ Biology and Refrigeration.” He pointed 
out that the preservation of food by cold is a biological problem. The living 
organism is controlled by environment. The relations between temperatuie 
and tlie rate and character of change in animals and plants were considered 
and some d(*scription was given of the effects of low temperature upon plants 
and plant produce. In the second lecture more detaiU‘d study was made of 
the aj)ple as a, type fruit. In preserving these account must be takt'ii both 
of pre storage factors, sut'h as race and nutrition, and storage factors, such 
as terniKTdture, humidity, atmospheric composition, etc. The third lecture 
dealt with the phenomena arising from the freezing of tissues, the effc'cts 
de|X‘nding on the rate of cooling and thawine, and on the condition of 
tissues, and the changes occurring at temperatures below the freezing point 
of water. 

The unprecedt‘nti‘d depression which has overhung the coal industry for 
the last four or hv(* years has added importance to any steps towards a more 
scientific use of coal. .Special interest was therefore taken in the second course 
of Cantor Lectures by Dr. C. H. Lander on ” The Treatment of Coal.” In 
the first lecture he discussed the use of coal in its raw state, especially with 
regard to steam raising, pulwrised fuel, furnaces and process work and the 
production of heat for domestic purposes. The second lecture was devoted 
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to high temperature carbonisation processes and coke treatment, while the 
third dealt with low temperature carbonisation, and summed up the latest 
developments in connexion with hydrogenation and s)mthetic processes, 
and the combustion of oil. 


VI.—Shaw Lfxtures. 

A series of three lectures under the Shaw Trust was given by Sir Thomas 
Morrisc^n Legge on “ Thirty Years’ Exj^)erience of Industrial Maladies.” 
After emphasising the imix)rtance r>f “ looks ” as .supplying valuable information 
in regard to the effects 01 factory life ui^m the health and well-being of the 
workers, the lecturer reviewed the results obtained by the notification of 
diseases—extinction or diminution in the case of certain diseases, and a 
.stationary condition in others. Finally, he dealt with the question of 
compensation and the twenty-eight f<>rms of industrial disease which have 
been scheduled under the Compensation Act, and illustrated the results obtained 
by means of a chart. 


VI 1 .— Aldred Lectoffs. 

A considerable amount of progre.ss has been made during recent years in our 
knowledge of the obscure causes and circumstances of tho.se nomadic move¬ 
ments which took their rise in Asia during the dark and middle ages and 
threateiu'd more than (mce to engulf Europe. Since the tinu* of the historian 
Ciibbon a number of Chinese and Persian records, which were not accessible in 
his day, have become* available to European scholars, and in a series of four 
lecjtures on “ Nomadic Movements in A.sia,” given under the Aldred Tru.st, Sir 
E. Denison Ross, who made full use of tin late.st sources of information, di*alt 
in gene'ral outline with the four great nomadic moveimuts whiedi took place 
from the seventh to the thirteenth century. 

VIII.— Albi K'l Mh)AI. 

The Albert Medal of the Society for the currtmt year has been awarded 
by the Council, with the approval of the President, Il.R.H. the Duke of 
Connaught, to Principal Sir (James) Alfred Ewing, 1\.(MT, LL.D., F.R.S., 
“for his work in magnetism and his services to ti'clinical education.” 

Sir Alfred Ewing was Profes.sor of Mechanism and Applied Mechanics in 
the University of Cambridge from iSqo-K^oj ; Dinrtor of Naval Education 
from igo3-ib; and Principal and Vic(*-Chancellor of tin* University of 
Edinburgh from i<)i6 to the present date. He is the author of various books 
and articles in the Encyclopaedia Erilannua on thv thermo-dynamics of the 
steam engine and of the refrigerator, while at, the sdme time he has written 
important original papers on magnetism, including what is known as the 
hysteresis of iron. 
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IX. —Medals for Papers. 

Eleven silver medals have been awarded for papers read before the Society 
-during the current session-seven for papers read at Ordinary Meetings, two 
for papers read before the Indian Section, and two for those read before the 
Dominions and Colonies Section. 

The awards are as follows :— 

J*apcrs read at the Ordinary Meetings :— 

Sir Eustace Tennyson d’Eyncourt, K.C.B., I).Sc., LL.D., F.R.S., “ Fuel 
for Ships " 

(i. G. Blake, M.I.E.E., F.lnst.P., '‘Applications of Electricity to Medical 
Practice.’’ 

Cecil HoopcT, F.L.S., “ hruit Pollination in Relation to Commercial Fruit 
(irowing." 

Jamks Mokkjn, “ History of the Development of Fast Dyeing and Dyes.” 

Professor A. E. Richard.son, F.R.I.B.A., ” Modern English Architecture.” 

(i. H. Nash, C.B.E , M.I.E.IC. (European Chief Engineer, International 
Standard Electric Corporation), ” Some Modern Aspects of Electrical 
('ominunication.” 

Robert Burrell, Barrister-at-Law, ” Reform of the British Patent System.” 

Papers read before the Indian Section :~ 

\V. H. Moreland C.S.I., C.I.E., ‘‘The Indian Peasant in History: an 
Introduction to the Linlithgow Report.” 

A. T. Cooper, M.lnst.C.E., M, Cons. E., ” Recent Electrical Progress in India.” 

Papers read before the Dominions and Colonies Seition :— 

Colonel H. L. Cro.sthwait, C.l.E., ” .\ir Survey and Empire Development.” 

Dr. H. J. Van der Byl, “The South African Iron and Steel Industry.” 

For many years it has been the practice not to award medals either to 
members of the Council or to ])ersons who have already received a medal for 
a pa|H*r read in a previous year. The Council were therefore precluded from 
considering the following papers 

Omar Ramsden, R.M.S., ” English Silver and its Future.” 

Profe.ssor Edward Percy Stebbing, M.A., F.L.S.. ” P'orestry in Sweden : Its 
ImjKirtance to and Influence on Great Britain.” 

Profe.ssor Charles R. Darling, A.R.C.Sc.I., F.I.C., “The Domestic Smoke 
Problem - a Practical Solution.” 

Sir Henry A. Miers, F.R.S., ‘‘ Museums and Education.” 

(ieorge Fletcher, ” The Shannon Scheme and its Economic Consequences.” 

P. Morley Horder, F.S.A., ” Architectural Models.” 

Sir James MacKenna, C.l.E., ‘‘ The Sugar Industry of India.” 
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The Right Hon. Lord Olivier, P.C., K.C.M.G., C.H.,LL.l)., “ The Improve¬ 
ment of Negro Agriculture.” 

The Council, however, desire to express their high appreciation of‘the.se 
pa}x*rs. 


X. - Fi'Nij FOR THE Preservation of Ancient Cottages. 

This fund was inaugurated at a conference held in January, 1927, which 
was ])resid(*d over bv the Prime Minister, the Rt. Hon. Stanley Baldwin, 
who afterwards issued an app(*al in sujjport (»f it. The first geiKTal meeting 
of the subscribers was held on 1^'ebruary 27th, H) 2 q ; the chair w’as tak<*n 
by the Rt. Hon. J. Ramsay MacDonald, and he was supported by Mr. (i. K. 
('hesterton. Sir C harles Wakefield, Mr. H. Avray rijjping. Sir Arnold Wilson, 
Sir h'abian Ware, and Sii (ieorge Sntton * rhe first annual report, which 
was adopted on the motion of Mr. Ram-.ay MacDonald, gave an account of 
the work which had been so f.ar c..eeomplish(‘d. Ihe Societv has luTome 
the owniT of Charles I..imb‘s ('ottage, ” Button.sna}),” Wc'st Mill (ireen, 
llertlordshire. whieli was hand(‘d over to it by Mrs. T T. (ireg. It was 
inainh' instrumental in saving the three beautiful Thomas a Becket cottages, 
mar Worthing, and it has purchased .ind is now engaged in re-conditioning 
the group of cottages known as .\rlington Row, in the beautilul village ot 
Bibury, (iloiuestcTshin' '1 hanks largelv to the /.eal and inspiiadon of Mi. 
P. Morle\ Hord(T. th(‘ ('hainnan of the ICxtrutivi* ('onunitt(‘e ol tla* luind, 
ov(T thirty luilf-timbeied cottages near Shrewsbury, which in the ordinary 
way would ha\(' been ( ondemned, have been saved and re-conditioned, and 
th(‘ geiKTal attitude of the Shrewsbury District Council is verv ('ncouraging. 
Vaiious othei ('ases in different [larts of the country have bern consid(‘n‘d 
and assisted b\ the ( oinmittee. 

In the annual report it was .stated that the ('oinmittee weie considcT'ing 
the j)ossibility of s(‘{ uring a ('om])lete villige. Shortly after its publication tlu* 
v'illagc of West Wycombi' came into the market It is an e.xcellent e\am])le 
of an old Ivnglish rural community, and includes about fifty dwellings dating 
from I'lidor to (je»)rgian times, and two inns Th(‘ place de}KTuls ica its 
Jiv'clihood mainly on tlie historic industiy of chairmaking, and contains two 
factories. A ftsiture of thi' stn‘et is the beautiful old ” Church l.oft,” which 
dates from the fiftccaith century and is in excellent y)reservation. 

The owner of the village, Sir John Dashwood, a})])re(iating tlu* advaniagt'S 
of having at his gates a villagt' ('ontrolled by a Ivaly with a rejnitation such 
as that of the Royal .Society of Arts, agived t«> sell the whole at tlie moderate 
figure of £13,500. Of this sum, £3,375 has now been paid, the nmiainder being 
left on mortgage. It is not yet ])ossibIe to estimate definitely the cost of 
the repairs, but the Committee think it advisable to aim at a sum of £20,000. 

♦A full report of the meeting and of the First Annual Report was publislied in the 
Journal of March 15th, 1929. 
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An illustrated appeal is being prepared, and it is hoped that it will meet with 
a generous resp<^)nse. 

With regard to finance, about £7,750 has now been received in subscriptions 
to the general fund (apart from some £1,200 subscribed to the special fund 
for the preservation of Arlington Row, Bibury). Of this sum, £2,025 has 
been contributed by Mr. James H. Hyde, for whose generous help the Council 
desire to express their warmc.st thanks. While the possession of this sum 
in hand enabled the Society to settle the purchase of West Wycombe at very 
short notice, the Council are anxious that it should not be finally depleted, 
and they therefore appeal to all who love the English countryside, and especially 
to the inhabitants of Buckinghamshire to subscribe the amount needed for 
the purchase and re-conditioning of West Wycombe, so that the general 
fund may be available for further preservation work. 

It should be pointed out that the Society has placed its offices and staff 
at the service of the Fund for the Preservation of Ancient Cottages, without 
any charge, and thus the Fund has been entirely free from rent and secretarial 
salaries. Apart from a small sum for printing, postage and extra clerical 
help, there have thus been no overhead charges, and subscribers have the 
satisfaction of knowing that practically every penny of the money they 
subscribe goes directly to the purchase and repairing of cottages. 

XL— Thomas Gray Memorial Trust. 

Under the Thomas Gray Memorial Trust, the objects of which are '' the 
advancement of the science of navigation and the scientific and educational 
interests of the British Mercantile Marine," the Council have offered the 
following prizes:— 

(i) A I’rize ot £150 to any person who may bring to their notice a valuable 
improvement in the Science or Practice ot Navigation proposed or invented bv 
himself in the years 192^^ and 19-20 

In tlie event of more than one such improvement being approved, the Couned 
reserve the right ot dividing the amount into two or more prizes at their discretion. 

Competitors must loiward their proots ot claim on or before December jist, 
19-2‘L 

(11) A Prize of £50 for an essay on the following subject : — 

“ You are overtaken a revolving storm. Discuss the handling of a low- 
powered steamer from the time of the first indication of the approach of the 
' storm until the storm has passed, supposing the ship to be in («) the safe 
semicircle, {h) the dangerous senmircle. and (r) the direct path of the storm’s 
centre.” 

ComiH'titors must send in their essays not later than December 31st, 1929, 
to the Secretary, Royal Society ot Arts, at the above address. 

Similar prizt's were offered last year. The judges were of opinion that 
none of the inventions submitted was of sufficient value to justify the full 
award, but on their recommendation the Council awarded prizes as follows :— 
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A Prize of £$o to Lieut. Donald MacMillan, R.N.R., for his ‘"Navigator’s 
Ex-Mendian Diagram," and 

A Prize of £20 to Captain John Barrance Browning for bib " Browning Star 
Plotter." 

For the prize of £50 eighteen essays were submitted and in accordance 
with the unanimcms recommendation of the judges, the Council has awarded 
it to Mr. P. S. Atkins, Second Officer, T.S.S. Sarpedon, Blue Funnel Line. 

The Council have again offered the following prizes to the best students 
of Navigation in the schools mentioned below for the year ig28-q:— 

Three prizes of £10 cacli to the Nautical College, Pangbournc ; Conway, 
Birkenhead; Worcester, (irecnhithe. 

Four prizes of £5 each to A rethusa, London ; War\piie, London ; Indefatigable, 
London ; Mercury, Southampton 

In order to stimulate furthei the study of navigation, the Council last year 
offered a Thomas Gray Mcmi rial Prize of £30 to be com|x.'ted for by the best 
students of the Nautical College, Pangbourne, the Conway and the Wort ester. 

The prize was awarded to Cadet-Captain John Herbert Chalk, of the 
Nautical College, Pangbourne, and Honourable Mention was accorded to 
P. Beeham (T.S Worcester), C. D. Callieu (T.S. Worcester) and H. (V. Tracey 
(Nautical College, Pangbourne). The prize was presented at the Nautical 
College, Pangbourne, in July last, by Captain Sir Arthur ('lurke, K.B.K., 
Chairman of the Thomas Gray Memorial Trust Committee. 

As soon as the fund permits, a scholarship of £25 per annum, to be hehl for 
two or three years, will be offered in rotation to the abo\’e mentioned three 
training schools. 

XII.— Annual Competition op Inuusirial Dp signs. 

The .sixth Annual Competition of Industrial Designs will be held at the 
Imperial Institute in July, by kind permis.sion of the Director. 

The competition is again being held in the following sections :—(i) Archi¬ 
tectural Decoration ; (2) Textiles; (3) Furniture ; (4) Book Production ; 
(5) Pottery and (ilass; and (h) Advertising (Posters, Show-cards, etc.). 
The total value of the prizes offered in all the .sc'ctions amounts to over 
£2,000. A number of well-known firms have again offered very substantial 
prizes for designs in various sections. 

It has always been the aim of the Council and of the various committees 
appointed by them to carry out this competition to ensure that any designs 
approved by them should bear evidence that the designers possess not only 
exceptional artistic ability, but also a .sound and practical kno\^ledge of the 
materials and processes of their trades The committi'es consist mainly of 
representatives of imp(jrtant manufacturing and commercial firms, and the 
judges nominated by them are careful to see that approved designs are 
suitable for the materials for which they are intended. 
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After the awards have been made, a number of selected designs will be 
exhibited at the Imperial Institute; probably also exhibitions will be held 
at suitable centres outside London, where the designs will be brought to 
the notice of manufacturers likely to be specially interested in them. 

As soon as the judges have completed their work, it is proposed to issue, 
as formerly, a full report on the Competition, which will be published in the 
Journal, and circulat(‘d widely among manufacturers and competitors. 

The Council have oix.*ned a Bureau of Information at which are kept the 
nam(js and addresses of those candidates at the Annual Competition of Industrial 
Designs whose work has been accepted for exhibition and who desire to obtain 
employment as desigiuTs. Although no guarantee of employment can be 
given, the infr>rrnation is placed at the service of manufacturers in search of 
designers A number uf appointments have been made in tliis way, and a 
good jnany designs have been sold at the exhibitions. 

Xllf. - Ex AMIN A'l IONS. 

The Society’s examinations are now lic^ld regiilarlv at Easter, Whitsuntide 
and in July. whil<‘ s}M‘cial sets of group examinations are conducted, at the 
request of the London County ('ouncil, for L.C.C. Junior ComnuTcial and 
Junior Iechnical Institutes, and a further set of e.xaminations is held for 
students at Day Schools. The total number of entries this year is 105,(>76, 
an increas(’ of about 5,000, as cojnpared with the total for last year. 

A full H’port on the Examinations will, as usual, be published in the Journal 
at a later date. 

I he liberality of the Worshipful Company of ('lotliworktTs has enabled the 
C.ouncil, as in past years, to offer the usual silver and bronze medals. These 
medals an* greatly valued by the successful candidates, and they cf)ntribute 
not a little to maintain the high standard of the examinations. 

XIV.—OkAI. E.XAMINAIIONS in MoOKKN LANOrAGFS. 

The Oral Examinations are still in progre.ss in various parts of thi‘ country. 
Particulars will be given in the annual rep)ort on the Examinations. 

XV.— New Council. 

Th(‘ Vice-Presidents retiring under the ordinary regulations are; Sir 
Chark^s Stuart Bayley, Sir John Cadman, Sir Alexander (libb, Sir Francis 
G. Ogilvie, and Professor John Millar Thomson. In their places the Council 
recommend Sir Otto Beit, Sir George Marjoribanks, Sir Charles Wakefield 
(none of w'honi haw served on the Council in anv capacity during the 
current year). Captain Sir Arthur Clarke and Sir Reginald A. Mant. 

The Ordinary Members of Council retiring under the regulations arc: 
the Rt. Hon. George N. Barnes. Captain Sir Arthur Clarke, Sir Reginald Mant 
and Mr. W. J. U. Woolcock. In their places the Council recommend Mr. 
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Alfred Carpmael, Sir David T. Chadwick, Col. Sir Henr}' McMalion and 
Mr. John A. Milne, none of whom have served on the Council in any 
■capacity during the current year. 

XVI.— Obitiary. 

The Society has lost a number of distinguished Fellows during the year. 

Lord Rosebery was a Fellow of the Society for fifty-three years, and served 
for two periods as a Vice-President and Member of the Council. 

Sir Henry Trueman Wood was Secretary of the Society for thirty-eight 
years. On his retirement in 1917 he was elected a member of the Council, and 
served as Chairman in 1919-20. In recognition of his services to the Society 
he was nominated a Vice-I^rcsident by H.K.H. the President. 

Sir Charles Herbert Theophibus Metcalfe was a well-known engineer, who 
was responsible for carrying out much imjxirtant railway work in Africa. 
Hi' was a Fellow of the Socii'ty for nearly 40 years, and was a valuable member 
•of the Dominions and Colonies Section. 

Sir ('harles Macara was for many years a leading figure in the cotton industry. 

H.H. Prince John of Liechtenstein, was elected a Life Fellow of the 
Society in 1892. 

Alderman Cedric Chivers, who died during his sixth year of office as Mayor 
of Bath, had established an international reputation as a book-binder, and 
had a factory in Brooklyn as well as in Bath. 

Mr. Thomas Brough was chief designer to Messrs. Conrtaulds, Ltd. He 
recently read a jiaper on “ Artificial Silk,” for which he received the Society's 
Silver Medal. 

Mr. Thomas Holmes Blakesley, in addition to being a distinguished engineer, 
conducted a number of important researches in ph> >(cal science, esjH'cially 
optics and electricity. At the time of his death he had been a Fellow of the 
Society for e.xactly fifty years. 

Mr. C. W. Darley, after carrying out a great deal of work in connexion with 
railways, harbours and w’ater .supply in New South Wales, was app)ointed 
con.sulting engineer in London to the N S W. (iovernment. 

Mr. Trevor B. Simon, a well-known mining engineer of Pittsburgh, ILS.A., 
was pre.sident oi the C.L. Miller (’omp)anv, and rendered valuable service 
during the war in the United State Army Ordnanci* Department. 

Obituary notices of the.se and some other Fellows have appeared in the 
columns of the Journal. 


XVI 1 . FlNANlh. 

Th(' Financial Statement for 1028, published in accordance witli .Sc'ction 25 of 
the Society’s Bye-Laws in the Journal of June 21st, .shows that the excess of 
expenditure over income for the year was ^£463 7s. The item. ” Superannuation 
Fund .... 1^2^ 8s.” ap)pears for the first time in this statement. 
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The Society's House was purchased in 1922. The price paid was ^42,000 ; 
alterations, repairs, furniture, architects' fees, legal expenses, interest on 
overdraft, etc., amounted to £8,392 ihs. 7d., making a total of £50,392 7^* 

Towards this £43,506 13s. 2d. has been received in donations from Fellows of 
the Society and others, leaving a deficit of £6,886 3s. 5d. 

For the years since the House was purchased the annual Financial Statements 
have shown surpluses or deficits as follows :— 

Surplus. Deficit. 




£ s- 

d. 

£ 

S. 

d. 

1922 


596 17 

4 




1023 


1.383 13 

8 




1924 


974 4 

7 




1925 


154 16 

3 




1926 


828 15 

9 




1927 




570 

5 

8 

1928 




463 

7 

0 



£3.938 7 

7 

£1.033 

12 

8 


The total difference between the surpluses and deficits for these years 
£2,904 14s. iid. which has been placed to the credit of the Premises Account. 
When this is deducted there is still a deficit of £3,981 8s. 6d. The Council arc 
extremely anxious that this amount should be raised, and they appeal once 
more to the Fellows to contribute to the Building Fund in order that they may 
carry on the work of the Society unhampered by financial anxieties. 


The Ch.mkman, in moving the adoption of the Report, said that the out¬ 
standing new matter in the Report was the Preservation of Ancient Cottages, 
in connexion with which the Council had been very busy during the year. 
Another matter that was new was the question of pensions for the Officers 
of the Society. The Society was very largely indebted to Sir Thomas Holland 
for seeing that matter through during his Chairmanship of the Council. He 
would take this opportunity of saying how glad the Council was to know 
that Sir Thomas had been appointed to the high office of Principal and Vice- 
Chancellor of the University of Edinburgh. 

Lori> Askwith, K C.B., K.C., D.C.L., in seconding the adoption of the 
Re[>ort, said that mention was made in the Report that the Society had 
placeil its offices and staff at the service of the Fund for the Preservation 
of Ancient Cottages, without any charge, and thus the Fund had been entirely 
free from rent and si‘cretarial salaries. This was a great assistance rendered 
by the Society for the Fund. 
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The Report was unanimously adopted. 

The new List of Council, having been suspended in the Library in accordance 
with the Bye-Laws, and no additional nominations having been made, the 
Chairman declared that the following were elected to fill the several offices. 
(The names in italics arc of those Fellows who have not, during the past year, 
filled the office to whicii they have been elected):— 

Prksidknf. 

Pl.R.H. The I hike of ('onnaught and Strathearn, K.G. 

VlCF-PRl.SlDKNlS. 

*L()nl Askwith, K.CMV. K (\. 

Llewelyn B. Atkinson. M.I.L.K. 

Str Otto Belt, K.C.M.Lf 
lAinl Hledislot\ VX ., K.H.L. 

Captain 'Str Arthur Clarfu, K.H.K. 

•Sir Diigald Clerk. K.H.K., D.Sc., I'.R.S 
Sir William Henry l)a\ison, K.H.K., IJ.L., M.P. 

Peter MacIntyre Kvans, M.A., l.L.D. 

Sir Edward (iait, K.C.S.I , CM.K. 

Sir Roliert Abbott Hadlii'ld, I 5 t.. D.Sc., F.R.S. 

Rear-Admiral Janies de Courry Hamilton, M.V.O. 

John S Highfield, M.liist C.l' , M I K.IC. 

Sir 1 ‘homas Holland, K.(' S 1 ., K.C.I.K., D.Sc., h'.K S. 

P. Morley Herder, I'.S.A. 

Sir Herbert Jackson, K H hk, K.H.S. 

Major Sir HuinphrcN Legf«ett, D.S.O, R.K. 

Sir Philip Magnus lU. 

Str Bt^uiald A Mant, K ( I I'., C .S.I. 

Sir (rKOgc Mar]oi ihanhs, K CW' (). 

*Hon Sir Charles .\ Paisons. ()..M , K.C' H., J.L D., D.Si., h K.S. 

•Alan .\. ('amplKdl Swinton, h' K.S. 

Sir Charles C Wakifuld, Ht., ( M.G 
Sir i’rank Warner, K.lkh^ 

Sir .\llred Yarruu, Ht., I'.K.S. 

()uniN' \u\ .Ml MHI KS oi- 

Aljrvd Carpmail 

Sir !). 7. Chadhuh, ( .S I., (M.h.. 

Sir At 111 C. ('hatterjee, ( I.l^ 

( ol. Sir Arthur Holbrook, K.H.K., .M P 
Col Sir Henrv McMahon, C C.M Ci.. (i C V <). 

Sir Henry A. Micts, 1 *.K S. 

John A Milnv, C.H.l*’.. 

Sir Richard Redniavne, K('.H. 

Col. The Master of Senijnll 
Janies Swinburne, h'.K.S. 

•Xominated bv H.R.H. the President. 
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Carmichael Thomas. 

Lt.-Col. Sir Arnold T. Wilson, K.C.I.£., C.S.I., C.M.G., D.S.O. 

Treasurers. 

Sir ('harlt*s H. Armstrong. 

Sir (ic*orgc Sutton, Ht. 

Thk (Chairman then propK)sed a cordial vote of thanks to Mr. G. K. Menzies 
(the Secretary), Mr. W. Perry (the Assistant-Secretary and Secretary of the 
Indian and Dominions and Colonies Sections), Mr. J. H. Buchanan (the 
Accountant and Examinations Officer), Mr. C. D. Cassidy (the Librarian), 
Mr. H. J. Dark (the Chief Clerk), and to the other Officers of the Society, 
for their services during the year. 

The motion wjls duly seconded, and the vote of thanks carried unanimously. 

'I'he Sk('ki*:tary said that he felt sure that the Society would like to record 
their thanks to the Honorary Solicitors of the Society, Messrs. Bristows, 
Cooke and Carpmael. They became Honorary Solicitors to the Society 
about two years ago, and since then had done an enormous amount of work, 
esp<‘cially in connexion with the Preservation of West Wycombe. The 
Society would certainly have incurred heavy legal expenses, both in that and 
the matter of Arlington Row, Bibury, without the help of the Honorary 
Solicitors. 

Thk ('haikman thereupon proposed a vote of thanks to the Honorary 
Solicitors and the motion was carried unanimously. 

Sir Thomas Holland, K.C.S.I., K.C.I.E., D.Sc., F.K.S., in proposing 
a vote of thanks to the Chairman, said that Sir George Sutton had not, he 
thought, mis.sed a meeting and had presided in his official capacity not only 
at th<^ ('ouncil, but at many of the Committees, and especially the Examinations 
('onnnittee, which liad done so much valuable work for the Society. It had 
already been m(*ntioned that the examination entries had now touched 
105,000 a.s the total for the year. That figure was a record for the Society, 
and it probably put us in the uncomfortable position of being the largest 
examining body in the world. Sir George Sutton had been very active as 
the Deputy ( hairman of the Committee. It was even more gratifying to the 
('ouncil, as they regarded him as one of the products of their Examinations. 
Very many \('ais ago he passed his first examination at the Royal Society 
of Arts, and tlie ('ouncil hojK'd that Sir (ieorge’s example would serve as 
a .stimulus for all young students. 

The motion having been duly seconded, the vote of thanks was carried 
unanimously. 
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The Chairman, in acknowledging the vote of thanks, thanked Sir Thomas 
Holland for the kind remarks he had made. The year’s work had been 
exceedingly pleasant, and ho had never had anything to do in an honorary 
way which had given him more pleasure than presiding at the meetings of 
the Council of the Royal Society of Arts. The business had been interesting, 
but there had been a good deal of it. As this would be the last meeting he 
would attend as Chairman, he would like to emphasise that a Society like this, 
that had to depend on men who were very active in the world, must t>e very 
•careful that it did not take upon itself too much work so that people would 
fight shy if asked to serve. This was a scientific Society, promoted for the 
encouragement of Arts, Manufactures and Commerce, and had existed for 
a century and three quarters, and to keep the Society strong and let it live 
for another century and three quarters it wanted good men to take an interest 
in the work. The members ol the Council were' giving the time now, and 
he admired the splendid meetings ul the Council which had taken place during 
the past year. The Council Room had been crowded out month after month, 
which was a great tribute to the zeal with which members of the Council 
discharged their task. Some of them gave a great deal of attention to the 
work of the Society. In particular, Mr. Morley Horder, Chairman of the Fund 
for the Preservation of Ancient Cottages, had shown the greatest enthusiasm 
and had devoted much time and professional assistance to th(‘ cau.^e. 


NOTES ON BOOKS. 


DriMi’siit Aac Hiiiic I eui; anf) Oi.d I’l KNmTKJ.. By .Mu»'ray Adain.s-.Acton, 
F.S..A. London : (ieoftrey Ble.s. £1 -'s'. net. 

'riiis suTuptnous and agreeable book, \Mth its wealth illustration.s. celebrates 
the living past. As the author reminds us in his preface not in these wonls - 
all old things are not in niu.seums. Whole town.s are standing, built in the distant 
past, that are inhabited, full of animation, practically untouched by the architects 
of the twentieth century. There is Hath, there is Bamberg, there is a host of 
delicious little provincial centres in h'urope as well as a few at home where the 
atmosphere of more restful ages can be recaptured and enjoyed. Thi happv man 
ot leisure and taste can take his choice ; Bavaria alone offers him the mifldle ages 
and the eighteenth century, and a chain ol Baroque cities stretches across Kurope 
Irom Trier to Cracow, I am told that N’icenza is a coherent ami organic vv-hole, 
and one gathers from Mr. Adams-.Acton that \ ernenil is off the arterial highway 
of modern progress. And it is not only the houses that are intact : so are their 
frescoes, and so, very often, is their furniture. I'he framew’ork of the ancient 
world has not yet been destroyed ; barons and squires still liv'e in the ea.sth’s and 
manors and among the heirlooms of their ance.stors. 

The nineteenth century, from the arti.stic point of view so relatively barren, 
and the twentieth century, still so young and raw, offer little material for study 
bv the lover of beautiful things compared with what earlier times can show, rhere 
is, Mr. Adams-Acton tells u.s. a considerable vogue in America for early V'utorian 
furniture, but what is it beside the vogue for ( hippendale or Louis Ouin/e '• 
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Hasdcraft in Wood and Metal. By J. Hooper and A. J. Shirley. London; 

B. T. Batsford, Ltd. los. 6rf. net. 

The handcrafts are not as moribund in England as may be feared. A recent 
scries of articles in the Times, describing various local industries of the craft 
order, drew attention to what is being done in the different counties. The ^wo 
blacksmiths in my village are ironworkers of no little skill. They turn out excellent 
hinges, fire-irons and candle brackets. So, it appears, do the forges in other parts 
of Kent. I'o my knowledge, also, a neighbouring carpenter has carried out some 
designs for corner cupboards and other furniture with a goed deal of taste. He is 
certainly not an isolated case. 

Messrs. Hooper and Shirley's text book, here in its third edition, is perhaps more 
utilitarian than inspiring. That is, we may be taught by it to use our tools correctly, 
but we shall be a little alarmed by the sad results which may be achieved by a 
punctiliou.s observance of the rules laid down for our guidance. Take the frontis¬ 
piece. It would be most disagreeable to have to spend even a few hours in a house 
ornamented with such skilful and vapid samples of the craftsman’s art. The 
platter is not offensive, but tlie inlaid mirror has no a‘sthetic value whatever and 
the candlestick is vulgar. England is now strewn with tea-houses where this 
type of craftwork can be studied ad nauseam. 

It is too easily assumed that somehow or oilier “art” will tread inevitably 
on the heels of “ craft,” as “ love ” is said to come with time into marriages of 
convenience. Art is actually more shy of ingenuity than of anything. Ingenuity 
has a way of posing as an end in itself, and for ingenuity, for the “gadget ”.our 
age has a passion. Describing a station restaurant, Roger h'ry wrote: “In the 
centre of each table is a large* pot in which every beautiful (jiiality in the material 
and making of pots has been carefully obliterated by methods each of which implies 
profound scientific knowU'dge and great inventive talent.” It does not need 
machinery to produce these devastating eflects. Handcraft iinilluminated by 
taste i.s every wlut as bad. It is a question, too, whether no taste at all or bad 
taste is the worse. We can sometimes pul up cheertullv with a medley of decora¬ 
tions, good and bad ; but a room complete from end to end with calculated minor 
liorrors—no. 

Still it is only by tryirig that we can hope to bring about a rappiochenient between 
art and necessity. C 3 ur misfortune is our forebears allowed an estrangement to 
come about. To-day craftsmanship savours of the “ hobby ’’ and suggests feeble 
amateurishness. It seems incri'diblc that the greatest race of artists the world 
has known came out of tlie booths of craftsmen . yet was it so. 'I'his recollection 
may hearten the student depressed by tlie weakness of the models held up to him. 

Messrs. Hooper and Shirley liave done their best to direct their readers to models 
capable of inspiring, 'riiere have been craftsmen of talent from remote anticiuity, 
and we may be sure that as often as not the atmosphere in which they worked 
was not specially friendly to refinements of art , there were philistines before the 
accession of Victoria. Set against the Irontispiece the magnificent doorway by tlie 
brothers >\dam. of which there is a photograph on page no. Here the separate 
parts are beautiful, most beautiful in their subordination to whole. The “ purpose ” 
for which th<*y are “ fitted ” is an a*sthetic tme ; the portico would have been no 
less .secure against tiie elements if a bad craftsman liad been let loose on it. 

A good deal may be learnt from “ Handcraft in Wood and Metal,” but its influence 
would be better if its .space and its praise were less indiscriminately apportioned 
betw’een experimental stiift and masterjiieces. P.B. 
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NOTICE. 

PKKSKNTATION OF THF SO(JIKT^’S ALBFRT MEDAL TO SIR 
ALFRED EWING. 

'riic* C'oiiiu'il nf the knyal StK'irty of Arts attondt'cl at ( larencc Houso on 
July 211(1. wlit u H.K.n the Duke »f i\ 'iiauj^ht, K.G., President of the Society, 
j)res('nted the Albert Medal ('or i(|2() to Prinei])al Sir ). Alfred Kwing, K.C.B., 
LL.D.. D.Nl, h'.K.S.. “ tor his work in magnetism and his services to technical 
(‘ducation.' Lt.-t <»! (i ('. Douglas (iord(»n. (' V.O., D S.O., was in attendance 
upon His Ro\’al Highness. 

The iiK inbers <>1 the Council ])ies(iil were • - Sir (ieorge Sutton, Ht, 
(Cliairinaii( : Mi 1 iewi'lvii B. Atkinson ; Sir David Chadwick, (\S.! , C.I.K. ; 
Mr. 1 ’ M l{vaus : Sii Ddward tiait, K.C'.S.l., C.I.K. ; Sir Thomas H. Holland. 
K.C.S I., K.('I.h' . h'K S. : Major Sir Hiimphn'\“ Leggett, D.S.O. : Sir 
Philip Magnus, Bt . Professor John Millar 'I'homson, ICK.S. ; Mr. J. A. 
Miln(\ (‘ ILIC. . Sii Richard Rialmavne, K C.B ; Mr. Carmii'hael Thomas, 
and Lt.-C(»l Sir .\rnold T Wilson, K ( I.IC .('Si. DSO . with Mr. ('». R. 
Meii/ies (Sc’c retars ) ainl Mi \\ Peiry (.Assisiant S<‘eretar\ ). 

PROCEEDINGS OF THE SOCIEIA 
INDIAN SrCCTION. 

.SIR (;forgk birdwood memorial lecture. 
b'KiDAV, May loin, 1921). 

.siK 1 C Dj .NISON Ross, (M.IC., Ph.D., in the ('hair. 

1'hi: (aiAiKMw, ii introducing the l«(lurer. .suid (aptain johiiston-Saint w.is 
not a doctor. He Ind, however, spent six years in India, and was first and foremost 
a historian, hor niiiny years lie had been connected with the wonderful Wellcome 
Historical Museum ( t Medicine, and had had opportunities of making investigations 
into the resources i. nd history of medical practice and medical instruments, not 
only in England but on the Continent and in the Ivist. 

843 
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The following lecture was then ilehvered:— 

AN OUTLINE OF THE HISTORY OF MEDICINE IN INDIA 

By Captain P. Johnston-Saint, M.A. (Cantab), F.R.S. (Edin ), 1 A (retd.), 
of the Wellcome Historical Medical Museum. 

In the year 1645, Dr. Gabriel Boughton, who was surgeon ol the Hopewell, 
successfully treated .several members of the household of the Emperor Shah 
jehan, and in the following year ho also treated the Governor of Bengal 
For these services Boughton was asked to name his own reward, but he replied 
that he wished for nothing except that his countrymen might be granted a 
maritime settlement in Bengal. Shah Jehan granted him a firman which 
enabled a factorv to be opened at Hugh and a settlement at Balasore. The 
latter was fortified and consequently became' the' kev of the position which 
the British have* since acquired. 

We ob.serve then that this foundation stone of British power in India was 
laid, not by fire* and the sword, but by that bond of sympathy and undei 
standing which is associated with medicine wherever it is practised. 

In the)se days of course, and for long after, wc Europeans held in the lowest 
e.steem every pretension of the Ea.st to any real knowledge at all. The man> 
and varied races of immemorial India we thought fit to lump together as 
" barbarians," and our earliest doctors to go out there wrote, when they wrote 
at all, of Indian medicine as a matter of childish charms and philtres, almost .i 
sort of Voodoo devil dancing.’ 

A few inexplicable tricks the natives might have, but in th( mam their 
arts were but superstitious nonsense as compared to the blazing light of Western 
science. 

Of the point ol \'iew of the Indian doctor faced by this foreign superiont> 
wc need now say little ; it may suffice to notice that for generations aftei 
the first Europt'an invasion a malady became known to the Hindu doctor a*- 

Portuguese Disease."* It was the contribution of Western enlightenment I0 
the darkness of the benighted East. 

Early Western Ignorance of Indian History. 

For well over two hundred years this remarkable ignoiaiiLe obtained, and 
late as Victorian times professedly well informed scholar^ were writing that 
Europe owed nothing to India, stressing the point indeed, in at least one case, 
by referring to the Hindus as " Mongols,"* an ignorance and indiftcrence which 
apj^ear extraordinary in a nation which has so close a connection with that 
vast country. Indian history in fact we practically said began with the 

^Quarterly Joutttal ( alcitlta Mtd Soi 1S37. i, p. 124 

* Jee. History of Aryan Med >>ctnict, p 3S, and Mislu.i Hha\ .iprakasha 

* Hritish and / nrngn Mrd Hnttu \mij, p 521 
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English domination and Ixjfon* this was but a farrago of myths and legends * 
All Indian science was but a sujxirstition. all its medicine but a matter of spells 
and chaims. And this from English doctors who up to our own living mcmor\' 
were beginning their prescriptions with a traditional scrawl of the pious 
invocation “ Jupiter be pr()]ntious to us! ’’ It was indeed a literal case ol 
the mote in our neighbour's eye 

In 1762 an epidemic of fever was lavaging India and a European doctor 
notes the death of thirty thousand natives in a single day ; this exceptional 
mortality he explains was due to an eclipse,*■ while other practitioners of his 
day were writing learned little notes on the effect of the tides of the 
sea upon the pregnanev of women. Ht‘ v(T^' sure tliat all thes(’ gentlemen 
were deservedly severe iijxm the absuid supiastition^ of Hindu so-called 
medicine. 

The Causes of our Early Ignorancf 

Humiliating as it is foi us to have to admit .in ignorance at oiue 
so extraordinary and so self sufticient, at least our ancestors have a ctTtain 
amount of excuse, and generally speaking it may be classed into three main 
groups. 

In the first place Sanskrit treatises on medicine had been hitherto little 
noticed by Sanskrit scholars. The .stibject was not of general inten. t.and to 
translate these treatises in any useful manner would necessitate* th(' translator 
being not only a perfect Sanskrit scholar but a ])hysician as well, h'urthei, 
the Hindu himself has a poor .scn.se of history as we understand the word 
Art, he says in effect, po.ssesses no Ancient or Modern, and personal it ies ha\-e .1 
poorer place than amongst ourselves. While to “ William the Coiujueroi 
every English child n‘|)eats the date io()(), in Indiii it would In* " Once upon .1 
time there was a great King. ” This lack of attention to Sanskrit literitun* 
and the absenct* of discrimination in the historical sense iiiav perhaps In regarded 
as the primary reason for f)ur earl\ failure to realise the existence of aii\ 
medical history in India. 

In the second place our sy.steni of chessica! education had already gi\eii ns 
an apparent beginning for all the arts and sciences .\ dispropoitionati 
part of our education was devoted to ancient Rome and (ireece when w(* learnt 
all about Apollo and Aesculapius and in (jreek historv we came to Hippocrates 
Here we had got a founder of medicine all ready for us, and that there might 
have been any one before liim few of us were dis[M)sed to itupiire. ('ertainl\ 
with all this good classical knowl(*dge, so laboriou.sly adpured, we were in‘t 
prepared to venture still further afield, and most assuredly not into tlu 
and clouds of the story of a land which we universally regaidcd as both black 
and barbaric; so there we ba\'e reason number twg for oui .ippalline ignorance. 

‘Eliot, auii Hudilht^u!, xc\i 

^Quarterly Journal ( nlcutla Med So(. i«s^7. i. pp 
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The third reason which bringii us to the main tlicsis of t)ur lecture is that 
a])out the time of the hrst European introduction to India, medical science in 
that country had fallen to perhaps the lowest point in the curve in all its lon^ 
history, and so vast is the scope of this subject that it is only the fringe of 
it that 1 dare attempt roughly to trace. 

'I'liK Daw.v oi- His'iohy. 

Into the (juestioti of the dates of the beginnings of Indian civilization this 
i.s not the plac e t(» go, for the truth is that with all our speculation we do not 
know anything delnntr. It was only .some 120 years ago that we of the West 
first began to apply ourselves to the study of Sanskrit, and though .since tlu'ii 
whole* liliraries have l)(‘en written upon tin* problems of Aryan beginnings, wc* 
cannot yet be satisfied that we have reached a definite* {*.stablishment of truth 

Some tlK*H' are who say that the great Aryan race had its birth-])lace amid 
the rec(*s.s(*s of ( entral Asia, others hold on the other hand that it is ralhei 
to Scandinax ia (H North Cierniany that w(* should look for its origin.'’ 

We used to lx* satisli(*(l that the* old<*st Vedas dat(*d back to pc’t haps 2000 B.C . 
Whitney, (irassmann and Ben1e\ ]>rovi.sionally assume 2000 B.(\ as the* .starting 
point of Hindu literalun*. Brunnholer has suggested 2S00 B( Frof. Jacobi 
of Bonn sup|)o.s(*s the ])(*riod to go back to 4000 B.C'.. while according to one* 
.school it ma\ be that we should date them back to some* ev(*n more* 
ri*mot( glacial age when the \ (*iy world it.self was not tlu* (‘aith wc* know to-day. 
Thi* A\’(*sta, they say, points to an .Xrvan panidisc* that can onlv have been 
the \ortli Pole, a legion removed b\ leus of (enturies from aiu’thing of which 
to-day w«* ( an ha\(‘ the least com (*ption ’ 

■f HI .Mv 11101 ()(,v or Mi on im- in Indi \ 

Howc*ver all this ma>' be and the issues iaised aic* too vast for .in\- discu.ssion 
of ail houi t)r so wr can but take* the* \’c*dic' hymns as we Imcl wliat rc'ninant" 
are l(*ft of them, sc*tting them clown as of immemorial anticjuitN Wlu*thc‘i 
the Rig \'(*cla and the* n*.st date troin isoc* from 2500 H ( , from 4500 B.(' , 
01 from some clatc'lc*ss age i*ven furtlu*r bac k still, for prc*sc*nt ])ur]X)ses is not 
oui concc*in. Lc*t iis simply take the story as we find it. a .story as ])lain as 
that of the* sc hool boy’s Homer, without going into c*laborate sjx'culations as 
to who Homc*r ma\ have been and when, and in the* c*\amination of this 
bid story, we must remc*mber that the value of mythology as a contribution 
to the study of ancient history is highly important. The philologist studies 
Ic'gends in order to fill the gaps in broken ejngraphic compo.sitions ; the historian 
uses them to push bac k to their sourc'es and to find a base whence he may 
move forward in sc*arch of rc'ality. And sc» we find them that the Sclf-creatc 

• Whittu'V, (hirntiif unti I nif’ui\iu Stm/irs, i. and .Midler, Avitent Sttvscril J.iterature, 
pp- iv-vii. 

" Tdak, Arctu Hontr ni the Vt'da<, \iii, p 414 et se<| 
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Brahma, liaving for tlie guidance of tlio universe written the Four Vedas 
and amongst them the Atharva Veda, communicated them to otlur gods, 
the two Aswins or sons of the Sun becoming the particular custodians of the 
Atharv a Veda and thus the medical attendants so to speak of tlie liierarchy of 
heave’:. 

Next came tli<' I'pvedas or su]>pleinentary livnins de.^igned toi the more 
detailed instruction of mankind, and of these Brahma, taking compassion on 
man’s sick, Regenerate and suffering state. produe<‘d the Ayur-W'da which 
contained .1 treatise of the science of life. 

The h\'mn its<‘lf in its entirety has perished and w(‘ know it i)ut l)y fragments 
and eomment.'^ in lat(T Indian literature, but even from this second hand 
repute we are assured that tor untold ages it was this A>'ur-\\‘da that was 
rt'garded as the wry foundation '^ton(‘ td Hindu na dical science 

Then at some later period, after the dehigt*. tlu' \’edas were lost and the 
plight of mankind lu'came once inoit a sad and suffering one. Then the gods 
and demons, in order to rec(»ver the lost knowledge ffu tlu* rt'lief of the sufferings 
of mankind, having cijllected plants and herbs of divers kinds, cast them 
into the sea ; they took Mandara the mountain as a churning .stick: the god 
Vishnu, the second of the Hindu triad, assuming thi* form of a tortoise became 
the ])ivot upon which the .stick turned ; Shisha the serpent served as a cord 
and the gods on one .side and the (Uanons on the othi‘r altiTnalely pulling on 
the ser])ent. cliurned the ocean until the fourteen gems or rutanas, rose from 
the depths amongst which was Dhanwantari the god’s ])h\’sicUin and tlu* Vedie 
father of nu’diciiu*. with tlu* (U]) of lif<*-giving draught, ,\nuita, the* beverage 
of immort ality 

Dhanwantari, the A(*s('ulai)ius of India, ('anu* to eaith to mini.ster to the 
misery and disease ol mankincl and to instruct them m t’l* scieiua- ol lift, 
l-nlike his brother Aesculapiu*-, the (lO-ck. he has not an attendant ser})ent. 
but IS geiuTalh’ repr('s('nted as a venerable old man with a book in his hand. 
The sages .sent a <le[:)iitation to Dhanwant.iri requesting him to teai h tlu'm 
the .scienct* of life and amongst the dej)Utation was Susruta, the haindei of 
Hindu surgeiN', whom Dhanwantari selected to teach the .\\in-\'eda and 
who .^ubsi-cjueiitlv wiote a lamous bijok on siirgeix' calk'd the ‘'^u.sruta 
Samhita. ” 

As Susruta was the tathei of lliiulu suigery, •'O ( haiaka. who also wrote a 
famous book on the scieiu'e oi physic entitk'd (diai.ika Samhita,” was the 
father ol Hindu medicine. Su.sruta was essentially surgc’on and ( haraka a 
pliysirian and it is from these tw'o teachers that tlu* Hindus ()])taini*d tlu'ir 
science ot surgi'iy and medicine in tlu* years to follow* .dter. 

THh BkCINNIM.S ()!■ AnilKNlK Ml I>1( ai His'iokv.. 

\V(' cannot say with any degn*e of certainty w’lu'ther Chaiaka or Susruta 
was the earlier ; from tlu* point of view of literature the writings of Charaka 



848 JOURNAL OI 1 HE KOYAI SOClLfY Ot ARTS Jul> 12, 1929 



I n. I — Iht ( burning of the (k<an or 2nd Avvatar of \ ishnu l»h inw int»n tlit Vtdic 
I itlwrof Mc<liunt-i tin tigbth of thefourtctii (,tmsoi Rat mis ipjH iis on Itu litt ti(m^ 

the whiti shtll 

(( yp\nght II cllcome Hist^ucal Medical Mu’num) 












July 12 1929 JOl KNAl 01 IHI K()\ \I s(K II \ \ ()| \Kls 849 
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would appear to be ol in lailioi stvk •* but among tin iiulints it sums to 
hiM bun ilmost in i\iom th it surgery conus bifori nuduini I)i Uisi 
in Ins Hindu Mtduiiu sa^s Dhmwmtin iskid Ins pupils On what 
sli ill I hrst lictuK Ilu\ inswiiiil Onsuigirx fui iiisi foimiiK tliiro 

well 11) disiisis among thi gods ind wounds ah tin lust inpnus wlnil 
niluiHil tiLitnunt Htsidis tin pintiii of surgm is moii 1 (s|h(Iu1 is 
iffoiding imnudiiti ri lu f ind is (onnuted with tin |)M(ti(( >1 iiii dii iik 

ilthougli till 1 itb r Ills no (onniition with suigir\ Siiigm w is tin lust 
icquirinunt illniss onl\ i imi 1 iti 1 t( i 1 illt 11 in inknnl 1 i mg in I n t intrilu 
turn for its own sins 

On tlusi mil )tlni giounds it m i\ will fiivi bun tli it susiiiti puu n d 
(hiriki but wliu li ( 1 tin tw > i inn lust 01 wli iti \ 11 tin 11 pii i isi ditismi} 
b( it IS (I rt nil til it tin ir ]) n tn ill n sdiool ofsiuini w<ii iiih i n nigh t« 
h i\i bii n known ind i])j)ii i nti d b\ tlninitioiis 1 In \i ibi ms 1 iinstinu 
quote d them ind in turn w n (piotidbx tin Koni m doitois \\( litii iinvi 
It Mn Indi dixunt pantid out first b\ Pnlissoi Did/ in Ins Pi ids if 
tlu VntiqintN of Hindu \h dn ini \Vv hivi tin 11 it sonn latlici indi hniti 
but undoubtedh v(r\ i nl\ dati i Susrut i is thi f illur of Indi in surgoi\ 
and i ( liarak i is tin f itlni >1 Indim midicirn* 

“ lihjsh igr iln 1 Swaiita ut h i t i 1 xi 
Wisi t wtnientit >n th Ifttt lit Sy t n I \l heme j 
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And so we have the foundations of Hindu Medical Science in these two 
codes, to which wc might presently add a third in the treatise called the Nidan 
or diagnosis, each of them in turn based upon the Ayur-Veda and quoting 
liberally from it and amplilied in the Brahmana, or commentaries of the jx^riod 
one may term the Hindu Middle Ages. 

Divisions of ihi: Ayuk-Vfda. 

The Ayur-Veda itself as we knowit from its commentators seems to have been 
divided int<i eight parts, two treating of surgery, five of some branch or other of 
medicine and one of what was in later ages generally known as the* h'iixir ot 
Life The first dealt with the surgery of the removal of foreign bodies, ot 
healing knife wounds, of bandages, blisters, and the* proper treatment ot 
inflammations and absces.ses. 

The second surgical chapter is concerned with the external organic aftecthnis 
of eyes, ears, mouth and nose The third chapt(*r, or tlie lir.st medical section, 
has to d(» with diseases aftecting the whoh* t)ody, such as fev(*rs and the like. 

The fourth chapter is ot\ ailments of the mind ; tlie fifth has to do with 
the care of infants; the sixth with the administration oi antidotes, thc‘ 
seventh with tlie medicines lor restoring youth, and th(‘ eighth (h'alswith how 
the increase of the human raci‘ could l)est be j)romoted 

“ Chemi.stry ' it is true may have been an xArabic word, but tlie science itself 
apjK^ars in India long betort' tlu‘ time of the Arab scholars,**' for th<‘ seventh 
chapter of the Ayur-Veda treats exhaustively of this .science. 

The.se eight divisions of the .Ayur-V<*<ia are more or less followc'd in si'(|uenre 
by Susruta and Charaka. 

SvsKurA 

Susruta, according to the Hindus, w.is the son ot Vishvainitia a contempor¬ 
ary of Kama. Precisely when he may ha\ e In ed we do not know , Sir William 
Jones places the subjugation of India bv Kama about the veai 2oo(» H.(' 
On the other hand somephilo^ophi« scholars assert Sii.sruta toln* .1 contemporar\' 
of the Buddha As many Vedic h\mns are .iscribiai to him it iollows that he 
must have tlouiished during the X’edic Agi* .\g.iin m tin tenth book of the 
Atharva-Veda theie is a h\ inn (»n the creation of man in w’liich the skeleton 
is d(‘scril)ed aci'ording to Atreya and Susruta.'' A large jiortion of th(‘ Atharva- 
Veda admittedly belongs to a period as early as 1000 H C'. and the hymn in 
(piestion is included in the older portion.'* Tliis would appear to warrant the 
assumption that Susruta could not have tlouri.shed later than 1000 J^.C. Nor 
Jiavi' we got his original t(‘\t ; the Sanskrit version of what wv call Susruta being 

\\ Htstorv !>/ Mtdtiinc, i, p \h 

'* f^tutiuii of Hu Nova! .\6uttu So( iuoo, p. and itjoj, p. i. 

H<x*rnle Mrd ot \mient India. I'art i, p. o. 
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eally a recension of recensions made at some considerable period after the 
late of the original. 

Under hi.s “ (ode.” to use a convenient even though not altogether accurate 
erm, the eight books of tlie Ayur-Veda fall under six main headings. It 
^ th(‘ two surgical chapters of the Vedas with which he chielly deals, though as is 
oinmon evem to-day the surgeon also treats to some ext(‘nt of medical ailments. 
The first of the six chapters is all .surgery proper, but includes observations on 
limat(* and on food as affecting health. The second chapter di’nls with 
lilmeiits brought about by vitiated humours ; his third we might roughly 
ranslate as anatomy, his fourth as therapeutics, his tiftli as toxicology and 
ns sixth and last is supplementary, dealing with various local diseases. 

It is, however, surgery in which Susruta specializes, calling it " the first and 
)est ot the medical sciences, h'ss liable than any other to tin* lallacy of con- 
ectnral and inferential practice, pun- m itsell, the worthy ]>roduct of heavtm ami 
•ertain source of fame.” The irreverent layman would sei'in here to s('(‘ the 
listim t toTcninner of W(‘stern theories. 

'H‘\K.\K \. 

\’er\ iniK'li the same considerations are to be drawn liom tin* study of 
liaiaka ; who preci.sely he was and exat tlv when he lived w(‘ do not know, 
lis “ c'od(‘,” if we may for conveniemc ( all it .so, is arrangt'd in th(‘ lorm of 
lialogues between tlu* master and puj>il. the subjects with a ('tTtaiii lack 
>i s\'stem ap])arently mon' or less suggesting theinsebes as tlK‘y went .doiig. 
\ certain amount of tlu* coiu'er.sation is uect'ssarily d(*sultoi v, but its obvious 
>bjei I is the di.sc\ission of the subjects nu)st pertiiuait to the benetit of mankind. 

riie first book, divided into thirty heads, deals with the ori.,in of inedicim 
ind the duty of the ])liysician, and here we ( an trace' souk* .sort of analogy tev 
he oath of llip])ocrates. 'I'he arrangements, properties and uses of nudicim* 
ire eae h discussed and the cause, natuie and pie\('ntion and ciiii' of diseases. 
Du't, steam baths, the broad ela.s.sificatioii «»! foods these an* only a lew of 
he* subjects tre'ated in this first book. 

riie second book goes on to dc'seribe.* diseases siieh as le*\eis, tmnouis, lepiosy, 
nania and i‘pilep.s\’. riie* third book i onsiders the nature* of epidemics, 
he jM'Culiaritv of the iluitls of the body and othe r subje'cts \ he* fourth tii'ats of 
'once}>tion. the \ariet) of the* species, the ])ait'. of the h(»d\ and the coiuu'ction 
letwee n liody and soul. The fifth book is a de'se rijition of the organs of the" 
>e'nsi*^. their peculiaritie*s and ailments, affections of the spoe-cli. causes of dise.iscs 
)f organs, sudden losses of .stre*ngth .ind de*ath. riie* sixth book Heats of 
die m<‘ans of securing increa.sed vigour and enjo\'ing long life, and different 
lasses of ailments are dealt with, as dropsy, jaundice, asthma, erysijxlas, 
thirst and poisoning ; inflammations, the effects of intoxication, abscesses, 
rheumatism and paralysis too, all find a place in this book. 
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The next, tlic seventh, treats of emetics and i)urgatives, and in its twelve 
chapters we see a remarkable number of such purgative medicines as were 
known to the ancient Hindus. 

The last and eighth book, also in twelve chapters, deals with c\'acuating 
medicines for fevers, injections for various purposes, clysters and so forth. 
The arrangement to t)ur modern ideas is often obscure, but that the sequence 
follows a syst(im there is no possible doubt. With what we might call pure 
medicine is mixed up a good deal of mythology, and this too, helps to accentuate 

certain lack of .scientific system. 

Notwithstanding blemishes obvious to the modern WVstern intelligence, 
the evidence* of real knowledge is remarkable, and if we consider the j)ositi()n 
mIs regards this wonderful medical knowledge displayed at such an early date, 
It will, I think, ajqx'ar oi>vious to us, that such a state could not have been 
attained in a day. but inu.st have re(]uired long training and evolution, and 
would take these jx'oph* back to the remotest anti(juit\. A little late‘r on 
I j)ropose to give many instances when* this ancient Hindu science, under 
whatever term is chosi'ii for its designation, inc'dicine, religion or philosopln, 
actually antedates bv centuries main a modem triiimi)h on which pn‘st‘nt-day 
Western civilisation preens itself as the discoverer. 

I .NSl'RUMKN'l Al. SVKC.I- KY 

From these two, Susruta and ( haraka, sprang many schools and sages. 
Dr Wi.se of the Bengal Medical Service WTiting in i(S45 mentions tw^o systems 
of Hindu surgery, nine sy.stems of medicine, three of materia inedi('a, one of 
nosology, one on pharmacy, three on metallic preparations. Of this formidable 
number at least ftmr have left no recoverable trace, but from tin* others wc 
can gather the strength of tlie scientific know'ledge of the early India 

rile instrumental part of surgical treatment, they said, was divided int(> 
eight branches, to wit. cutting or incising, division or excision, draw’ing lines 
which corresjxmded to what we call scarification, and inoculation, jnmeturing, 
|)robing and sounding, the extraction of solids, the extraction of fluids and 
venesection and lastly suturing 

For the.se diverse purpo.scs the surgical instruments wx’re divided into tw'o 
c.la.sses, the Yantras or blunt iirstruments, and Sastras or sharp) instruments, 
riie ^’antias w^hicli constitute the greater portion of the surgeon’s outfit 
consisted of instruments such as forceps, spx'cula, syringes, cupping apjiliances, 
probes, spoons, cauteries, etc. The Sastras consisted of knives of di\Trs sorts 
for various purposes, luvdles, .scissors and sharp probes. With thi\se Yantras 
and Sastras went such appliances as thread, leaves, bandages, pledgets, and a 
variety of astringents and emollient applications , and these* Yantras and 
Sastriis w'ere divided into no le.ss than 125 separate clas.ses J hope in a few 
minutes to be able to outline some of the more striking. 
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Hindu Anatomy 

Before proceeding to give* a more detailed description of these instruments, I 
wish, at the risk of apparent digression, to touch first on another point, the 
teaching of anatomy. From mj’ preceding remarks it has I hope been obvious 
that the early Hindu surgeons must have possessed a very considerable know¬ 
ledge of anatomy, and wc find ourselves faced then with some difficulty in 
reconciling this deduction with the horror of modern India at even the touch 
of a corpse. Wlien in 1836 English surgery was first introduced into India, 
only ten students could be found in the wht)lc of the peninsula even to consider 
the prospect of dissection, and then on dry bones and on the skeletons of goats; 
the human bodj’ was taboo and it was not till one student -his name deserves 
to be remembered, Modoosoodna Gupta--managed to lead the way by conquer¬ 
ing his prejudices that any i)rogrcss at all was possible.Even then the first 
dissecting room was specially built with high walls and was permanently under 
a strong police* guard, so high lan local feeling. Children were said to be 
kidnapi)ed, the sick to be murdered for thi' dissecting table ; even in the 
England of a ci'iitury back we seem to have heard similar tales ! How then 
are we to reconc ile a pn'judice so intense with the fact of early Hindu anatomy ? 
The solution is that the ancient Hinduism was almost free from this feeling 
which grew intense with the ages In the Institutes of Manu,** composed 
probably about B.C. 1200, we find a clue to the older law', “ Mere bathing 
it says " will purify after tlu* touching of a corpse, w'hile to stroke a cow or 
to gaze at the mui. if the mouth be but .sprinkled with water, will remove the 
defilement due to the touch of a dead bone. ” It was under this earlier and 
l asieT code that Hindu siirgeix lose to its full heights. 

rh( systems ol aiiatonn tall loughlv into three .schools, ll < se of Atreya 
who is reputc-d to have lived .ibout !> (' ijoo, of Susruta and of Vagbata 
who flourislied .ibuut the second cc-nturv B.( . While whole books could be 
written on the various versions and MSS. that aie (‘xtant of the writings 
ol these sages, wc’ nc‘ed onl\ cursorily reder to the- immense ])ains taken in their 
<.atalogues of the- parts of the* human body .\ traditional recension of the 
statement of ('haraka for instance* begins as follow^s. “ The body consists 
of the following parts, the two arms, the two legs, the head and neck,and the 
trunk. These made up the sexipartite body , inelusive of the teeth and 
nails it has 3()o bones," w'hich are then given in detail. It will be observed 
that Charaka looks ujion the head and neck as being together but one main 
<]i vision. 

In Susruta s table on the* othei hand we get a grand total of only 300 bones as 
he says " Surgical science* knows onl}^ of 300 bones Of these there are lob 
in the* (‘xtremitic's, jzH in the yu-lvie eavit\, sidc‘s, ba^k. shoulder and breast, 

(tltisf'oiv < d f(>uyntil, yi j> 

InUiiutc^ oi Mann, Ch \, \ .S->. S7 
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and from the neck upwards 66. In this wise the total of the 300 bones is made 
up.” And then he proceeds to count them in elaborate detail. 

The difference between that of Susruta and Charaka is probably acct)untcd 
for by the fact that Charaka counted the thirty-two teeth and the twenty 
nails as .separate bones. But, however these doctors may have differed as 
to their way of reckoning, there is no room for possible doubt that their system 
gave them a very thorough knowledge of anatomy, as indeed must have been 
necessary for the performance of the operations wliich we know were freely 
undertaken, some of them f)f the utmost delicacy. For not only were limbs 
amputated, but abdominal sections were jicrformed, fractures were set, rupture s 
were reduced and foreign substances were dexterously extracted. 

To Susruta is due the glory of the discovery of cataract-couching, centuries 
befoH' it was known to the west, wdiile the plastic surgery of skin grafting 
and rhinoplasty, only com])arative]y lately rediscovered in Euroi)r, were 
frequently practised by the same great Hindu. 

His rules lay down exact regulations for the operating room ; it w^as to be 
fumigated with such and such disinfectant vaptmrs, a light refreshment was 
to bo offered to the patient before certain operations, w^hile befoK' other 
operations he w'as to be fasting. The surgeon should keep his hail and beard 
short, his nails clean and close cut a doctrine' which ha*; bc'on redi.sccwered 
by our modern bacteriologists-and w(*ar a clean, swiet-smelling dress.’® 
Even ana'sthetics in some form or other were knowm, and at sonu' latt'r period 
we see in the Bhojaprabandha,’* a treatise written about ()So A.I) . a nderi'iice 
to an inhalation before operation ol an ana-silietic call('d Sammohini rec orded 
to have been used in tlie tinu' of Buddha. 

ThK Dkc LINJ* () 1 < lIlNDIT SUK(;hUY. 

Hindu mc'dicine may be said to liave k achc'd its golden agt* at the cianmem c- 
ment of the Buddhist period. Hoernle in his “ Studies oi the Mt'dicine of 
Ancient India says “ Actording to the Indian traditifin preseivcd in th(‘ 
Buddhist Jatakas or holklore, theie existed in India in the age fit Buddha 
two great universities or seats of learning in w^hiLli “ all sciences ' including 
medicine W'cre taught by " j)rofes.sors of w'oiid widt* lenowm Tlu-se two 
universities wvre Kasi or Benares in the ea.st and the still more f.imoiis 1 ak- 
sha.sila or Taxila on the Jhclum in the west.” 

Jivaka tlu' faimuis physician wdio w'as eontemporamous with Buddha is 
stated to have studied medicine in tlie Taxila university '' 

Owing, how'ever. to various causes this goldin age of Indian suigery was 
destinc'd, like other golden ages, Xk> fade awav into siKi r and (ven baser nietaN. 
Susruta Sutrasthdnam, Ch. XVI 
Haeser. Lehrbuch dtf Geschichte dcr AJedictfi, i. p. 3. 
lialliila I’undit iJhojaprabandha. 

Hoernle. Medtctnc of Ancient India, j, pp 7 and s 
Kockhill. 1.1 ft' of liuddhn, p 05 
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The ceremonial prejudice against the touching of a corpse rapidly increased, 
and before long it was impossible for the student to learn his anatomy from 
practical first hand dissection. Bodies had to lx* laid out in water there to 
be rotted away till at last the skeleton was exposed. In this way only was 
it lawful to get at the hones. Dissection had to be made on goats, on anything 
rather than the human body. Anatomy then was being lost as a furst hand 
knowledge. The surgeon under the Hinduism of what we might call the 
Indian Middle Ages was becoming a person unclean. In the Manusamhita,** 
the author forbids his readers to eat cooked rice from the hands of a doctor, 
by which he means a surgeon. 

Again with no actual general amesthetic (for it is probable that the inhalation 
1 hav^e just mentioned referred rather to some sort of doping into comparative 
insensibility) the patient was naturall\' averse to an operation if it could possibly 
be avoided, and so we begin to find various substitutes for the knife. Incisions 
were made by cau.stics and all sort> of cauteries and poultices were in use to 
a\'oid actual cutting ; and as they avoided surgery s(' also they shrank from 
post-mortem examination and thus lost the last opportunity of testing diagnosis. 
The tide had begun to turn. 

Before, however, tracing its further downward st(‘ps we might now take some 
general review of Hindu surgery and mi‘dicine us it was at it.s best, under¬ 
standing of course that in a paper naturally limited in length it is impracticable 
to go into precise chronological details as to t‘ach individual point mentioned. 

Knowlldgk or iiit A.nciknts. 

W(‘ find tlicn that gravitation was known to the Hindus long before the birth 
ol Newton and that the system of the circulation ot the blood was discovered 
by them centuries bclore Harvey was heard ol.'-- Thus Hari* in the Harita 
Samhita, in a description of anaemia, obserxes that the disease* is caused by 
clay obstructing the lumen ol veins and so clogging the circulation of the blood. 
'File atomic theory again was preached in India centuries bi‘fore the birth 
ol C'hrist, ami their knowledge and ('oinprehension ol the sciences of 
mathematics and astronomy were rcniaikable.*^ 

With amputation cami* artificial limbs and in the Rig Veda we have such a 
relercnce.*^ An artificial leg, we l(‘arn, was made ol iron ; there were, too, 
artificial eyes. Rhino})lastic surgery I have already touched upon, and according 
to Dr Hirschberg of Berlin “ The old plastic surgery in Europe had taken 
its new flight when these cunning devices of Indian workmen became known to 
us. ’ ’ The transplanting of skin flaps is also an entirely 1 ndian method. 

Manusawhitd, iii, 13.: 

MiikbopaUhycU.i .Surgical Inl ll't Ifinciw^, ix 
Hhishagratn.i Susntla Samhita, 1, ]> i\ 

Wise. C ommcnlatv on the Hindu Svi>tcm 0/ Mtdninf, p ix 
Rig Veda, XV, 1, rrf> 



856 JOURNAL OF THE ROYAL SOCIETY OF ARTS. July 12. 1929 


In particular the Hindu surgeons were adepts at the forming of new ears 
and noses from the grafting of flaps of skin. The cause of much of their 
practice is an oddity that we might notice in passing, the cutting off of nose 
or ears being a common punishment for the criminal and for the unfaithful 
wife. 

Tlie Harley Street of ancient Hindu surgery seems then to have enjoyed a 
certain amount of what one might perhaps call divorce court practice ! 

From the Mohavagga** we may learn that Jivaka the physician of Buddha 
practised cranial surgery with success, and long before the birth of Jenner 
the cow-herds of India were practising a kind of inoculation or vaccination 
for small-pox.•• Collecting the dry scabs of the pustules they placed a little 
of these upon their fore-arm, then puncturing the skin with a needle, so securing 
a certain immunity. According to at least one scholar, a Dr. Huillet of Pondi¬ 
cherry, actual vaccination itself was known to the Hindu surgeons. So much 
then on the side of surgery. 

The Hindu physicians were the first to devote their attention to the study of 
diseases and their treatment, and in medicine their learning in many cases 
far antedated our own, as was only natural from the immense study given 
to the properties of every product 01 the soil. 'I'he smoking of datura foi‘ 
example in cases of asthma we owe entirely to India, as also tht* prescription 
of nux vomica in paralysis and dyspepsia, and very largely the use of croton.*^ 
Even the effects of exce.ssive smoking come under the n«)tic(‘ of the Indian 
physician. 

In toxicology they had extraordinary skill and in the story of the invasion 
of India by Alexander, whili' all the (ireek physicians were pow'crlcss in cases 
of snake bite the Indian doctors readily cured those who fell under this affliction. 
For this reason Nearchus says “ Alexander collected round himst lf the most 
prominent of the Hindu doctors and j)roclaimed that any soldier bitten by a 
serpent was instantly to repair to the royal pavilion for treatment ' Their 
number of antidotes for different classes of case was extraordinar\' as might be 
cx|X!cted from a science one of wiiose masters. C'haraka, descrilH‘d in Ins 
teachings no le.ss than 600 .separate purgatives. 

In the field of what to-day w'^e should call J’sycho-1 laTajiy the Hindus again 
held pride of place, and centuries before Freud w^as heard of, the Hindu doctors 
were anxiously probing into the secrets of dr{‘ams With mucli that w^c were 
taught to regard till (piite recently as absurd, their teachings .show’ signs of a 
good deal of our newvst learning, and in for exam])le tlu' theories of the Terror 
Dream they came at h'ast remarkably near our joth centurv doctrine of the 
subconscious mind. 

Mohavag^.i, vni, i, i S ami S< hut-ifri. li.nitu I.i'is p 
••Ward History of tUf Hnr<fus,u p 

Royle K^aay oit fht' Aut>qutt\ of Hit/<fu Mtdunit, p /.i 
** Arrian's Indian History, ii. p, 2^2. 
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Again in midwifery the Hindu was well in advance, and his early writings 
display a remarkable knowledge of the technique of this branch of medical 
science, including caesarean section and what we should now call pre-natal 
treatment. The expectant mother, it was taught, was to be kept in a happy 
frame of mind, her surroundings were to be placid and pleasant and in effect 
the instructions that the Mother-craft Clinics of London are giving to-day 
and have been giving for a matter of possibly the last ten years or so were 
being taught as a matter of course in the ancient India of centuries upon 
centuries back. 

Medical hygiene occupied an enormous proportion of early Hindu practice, 
and the science of climatology at once so old and yet to-day so young was 
widely practised and understood. 'Fhere wert' three distinct sorts of country, 
Anupa, the moist and marshy districts when* “ phlegmatic ” diseases and 
“ affections of the wind *’ would be prevalent ; Jangala, the over-dry country 
where ailments of the “ bile and Mood " would be common and Mishra, neither 
too moist nor too dry, too warm m^r too cold. Patients suffering from various 
ailments would be directed to try a different country, jKThaps from Unupa 
to Jungala or vice versa, and Mishra would be recommend(‘d generally f(jr the 
period of convalescence.*® 

The codes laid down precise recommendations for the habits of patients of 
different types, the foods to be eaten, the clothes to be worn, even the hours 
for sleeping and for getting up. There was no province of human life, howcvci 
intimate, for which recommendations were not to be found in the ancient 
Hindu medical code. W'hat w(* kn()w to-day as Pn vi'ntive Medicini' had its 
origins in India many centuries back. 

The ritual cleanliness of the Hindu is well known, but long hi' iH' th(‘ days 
when Hrahmanism ruled every action of its votaries through tin* claims of 
('aste and creed we may find the (dements of the code in early Indian medicine. 
Take for instance so primarv a ca.se as the u.se of the tooth-brush (now taught 
in English ('oiincil .scho(»ls as quite a late examine of 20th (entur^’ we.stern 
hygiene.) We find quite an elaborate .set of regulations on the subject A 
twig of Bavaia, the Acacia Arabica, was .sufficient for general u.se, but foi 
particular ca.ses twigs of oth(*r woods were recommended , tlu' Indian fig ticc. 
Ficus Religio.sa, for one ca.se, the Pomgaininia C'dabra for another, the Naiudea 
Cadamba for a thiid ; in all no less than twehe distinct ty]>('.s of tiee arc singled 
out to provide tooth-brushes fox particular tyjies of users and there is a similai 
thoroughness alxnit the regulations for the tooth-powder We luTe in England 
having delayed the matter altogether for about tw(mty centuiies ha\(‘ com 
I)arativ(*ly recently arrived at the point of oral lu'gi(‘ne and-the use ol tla 
tooth-brush ! 

je<* ^hoyi Hfitoyy nt ly\({H Mui ^(trhn, ]> •,7 

r'lsmj' R((ord^ <>/ tht Huddihid Rd'fiiov, t 1) mu. 
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1 lu 4 \ ( ()in|Mrali\t Stncsol \micnt Hindu ind Moduin I iiropc.m Siiri^u ,ii 

Insliunifnt'i 

1 (u) SinihanuiUiili oi I mn Icmops [h] Lion loriups 

j {a) Huron tonups lA) \ui.d du'ssin^ lot<ups 

^ ((l'\ ( utiuw foKl'ps (/;) I l^.ltUTU ton ups 

(< t/nuafit WtUcuui Histhual Muhcal Musium). 

^uv and climati is iiiduud a \c‘iital>k* oiuvcU)]).T[idia of tin* \(‘potable world? 
Nor shall wo bo disajipointod Tlio niatona incdica of the ancient Hindus 
us a marvel to the modern scientilic investigator, and that it was 
frt'olv borrowed from bv both Gret'ks and Romans rannot be denic'd 
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I n , —A ( omp,irdti\e Scnrs of Anciout Iliihlii .md Modi'in Huropi.iti Surgual 
InstruiiK'iits 

4 (cr) ('rocodilc forLe|)s 'h) JioiK holding Joicfps 

«) - («) Wolf forceps (/d Skull loiteps 

(>—(fl) Tigei foncps lA (.ouge foriojis 

W (iliowt liisloutal Medical Mustum) 

(liaraka makes an arrangement ol “simple intdicmes" only, under no less 
than forty-ilve heads; vSusrut'i, lH‘ing more giviMi to surger}', divides his 
medicines under thirtv-seven he^ads Tliesi masters passed oi) their teachings 
to their pupils who in turn supplementc'd them with ift'w drugs, the fruit ot 
their ovii experience So we have Vagbhata .ilumt the second century 
«nd his stupi'udous Aslitangahridya, a sort ol encyclopaidic compendium 
of Uie medicine of Agnivesha, Charaka and Susruta ; Madhava with his diagnosis 
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\ C oinjMiHtnt Stilts oi \anous Instruments Amient Hindu intl Modern 
I liidfttoinx kiu\ts 2 —t Utt palate knnes 

< t U It p\l it« kiu\ts, tluuble edgetl ^ Splinter forct'ps 

(< tpsrig/U \\tllc(.mt Histofual Mcdtiul Museum) 
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Fig. 7. —A Comparative^ Serjes of Antient Hincln Kdiu.mi .hhI Modi rn Sur^K.d Instnunints 
1 -Hoik* ioiftps {a} Aiuitiit Hindu (//) Rom in \ D .,0 U) Moliin 
2 —Lonj'-toulhed J'on rp'' (r/) \iu k nt 1 liiidii (h) Konniii, \ I > -,0 (<) Mo Icrn 
i Irofai and ( anulae (a) Viuu-iit Hindu. (/») Roman \ 1 > -,0 o ' Mo! in 

4 (a) Ancient Hindu, ih) Roman \ I) y* ( , Modi rn 

(C nfjyriphf W'f/aintt M11',( uni) ^ 
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of disease was another giant, and there was Bhava Mishra of Benares, the 
“ Jewel of Physicians,” and plenty more. The list of Indian medical writers- 
could continue almost indefinitely. 

In the Materia Medicaare described drugs belonging to the animal, vegetable 
and mineral kingdoms, the theory being that every substance had to be judged 
by its five propcTties, Rasa, Guna, Veerya, Vipaka and Prabhava. The first 
of these stood for taste- sweet, sour, salt, bitter, pungent or astringent—the 
sweet being more restorative than the sour, the sour than the salt, and so on. 
The second property, Guna, was virtue, the inherent power of the drug to 
cause a certain effect when taken internally or externally ; under this heading 
Charaka gives fifty groups of ten herbs each which he says ” are enough for 
the purpose of an ordinary ])hysician.” Agnivesha, on the other hand, gives 
no less than 500 classes alone of medicinal agents. Veerya stands for the power 
of a drug, being cither heating or cooling. Vipaka was the ccmsequence of 
action or change which the drug underwent in the human organism, and finallv 
Prabhava was its adherent nature or active force. 

So two drugs might both be sw(‘et, both be heavy and both be (old and both 
remain similar in consequence of gastric action, and yet in effect or Prabhava 
th(‘ one might be costivt* and the other laxative. With the combined action of 
these five proj>erties, in the case of many hundreds of drug^ as applied 
to different patients with different types of disease, the physician had to 
make himself familiar, for as the sages had it ” Medicine wh(‘n administered 
by an ignorant |X!r.son is compared to poison, being like the knifi*, lightning or 
fire , but when admini.stered with the necessary knowledge medicine is lik( 
the Amrita, or water of immortality.” 

riie arrangement ol Materia Medica in Susruta is curious according to oiu 
idea, medicines being either locomotive or nonlocomotive.Among tin’ 
former fall animals whether viviparous or oviparous or ” ])r()diicefl in moi'^t 
|»lact*s.'’ 

Long lists ol medicines are hardly to oui purpose. but in the Kalptistaninn 
we might notice the classification of drugs and medicinal plants under theii 
headings of Tuberous and Bulbous Roots, Bark of Roots, Bark of Trees, 
'Frees possessing a jx*culiar smell. Leaves, Flowers, Fruits, Seeds, Acrid and 
.A.stringent Vegetables, Milky Plants, Gums and Resins Fhe list is interesting 
as it is in this book that we probably find our earliest notices respi'cting Botanical 
(ieography, the sites and climates of different plants, the .soils and seasons for 
('ollecting medicinal ])lants, the time that they remain good, how they arc to b(‘ 
kept and the weights and measures of i)harmacy. This Botanical (iardening 
coupled with the Indian pharmaceutical gardens which I shall refer to presenth 
seems to po.ssess a particular interest in medical history, and again it is to India 
that we owe it 

Kovle. <)/ lluidu Mrdicinr, p. *>3 
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Many of these medicines can be traced directly, not only down to the Arabs 
but also to the Greeks and Romans Dioscorides in his first book mentions 
many Indian plants particularly among aromatics for which India has always 
h(‘cn famed. Galen and Pliny also borrowed much, but it is the work of 
Dioscorides that is best calculated to show to how great an extent the ancients 
were indebted to India and the East for their medicines There were some 
who used to think that the Hindus had their knowledge from the physicians 
who accompanied Alexander the (beat on his conquests in the East, but w(‘ 
now know that it was to India that the* (in'cks, and so indirectly ourselves, 
■v)W'e most of their medicines. How this came abf)ut I hope soon to show. And 
while many drugs that had their origin in India ha\ (‘ found their way into our 
own Hritish pharmacopoeia, there were probably hundreds more Indian medi- 
<'incs still unacknowledged. Much as we havc‘ learned, it is possible that 
tiiere still remain rewards richly’ to repa}’ patient researcli 

I HE Indian State System or Medicini*. 

With the ( oming of Buddhism practical surgery underwent a still further 
iall. The teaching ol the Buddha, the Enlightened, did not. it is true, totally 
prohibit the use of the knife, and it was for instance permitted to lance a boil. 
Hut on the whole it is fair to .say that surgery undei the new cr(‘ed was so 
^lidckled and hedged about with limitations that it almost disappi'ared. 

The student was to practise* puncturing “ on the veins of dead animals and 
the stalks of the water-lily,” while his e.xtractions were to lu* made experi¬ 
mentally on th(‘ pulp of various fruits and on thi* teeth of dt‘ad animals. 

!• lowers, bulbs and gourds were all pre.ssed into service as models for the dis.sect- 
uig table. Incisions were* demonstrated on bladders packed with Mire and paste, 
l.uicing on hollow stalks of plants, scarification on the fresh hides of animals 
from which the hair had not l)een iemov<*d.”'*" Models of the human limbs 
wen* fashioned for lessons in bandaging, and so the regulations went 
*11 mdefiniteh . Little wondei that under letters so drastic the art of the 
suigeon should have ex]>enenced a r(‘trograde tendencx' 

But while surgery was limited, other branches of medicine under the 
Ituddhism that now ruled the greater part of India advanced by leaps and 
l>ounds. A creed of tenets that embraced in their care the veriest insects 
t ould but pay infinite caie to the ailments and ills of man him.self ; and so 
we find the whole of India soon covered with a perfect net-work of medical 
machinery In the scheme of life in fact of the Buddhist priest of 200 B.C 
was included tin* a.ssi.stance of the sick, and so we have hostels for the sick, the 
lilind, and the deformed ; there were ho.spitals for jiregnant women, hospitals for 
travellers Buddha Das. we arc told, establish(‘d the syi?tem of State Physicians, 
one being appointed for every ten villages on the great roads of India.** 

Ovicntal Magazine, Calcutta, l ebm.iiN an<l Manli, 

Keni Minnial of hufian /iiiddfintii, |> S5 rt sef| 
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Fhanuac(‘utical (iardcns were established to supj)ly tlie herbs and drugs in 
Ayurvedir medirine. Arboriculture and irrigation were carried out under 
State supervision. In the line of Preventive Medicine law's were passtnl 
regulating burial and sanitation,** many modern regulations in the latter 
direction being antc*dated by centuries in the codes of the Buddhist Kings, 
The Royal Households set an example to their subjects in the direction of 
their hous(‘s and gardens. Medicinal herbs were growm in pots and certain 
plants weie grown that had the property of warding oft snakes ; cats, peacocks 
and otluT cnsituies were kejit in compounds for the same ]mrpos(‘, and parrots 
were < n<s>uragc (l on the grounds that their shriek was a warning ol the presenc e 
of snakes .And anti adultiTation laws were drawn up on lines of strictest 
s(*v(’ritv. and <‘\*L*n can‘lessne.ss on the part of a doctor was vigorously dealt 
with "All physicians” the code said "who treat their patients wronglx 
shall pay a fine ’ But as one commentator had it, "This refers to case< 
when death is iH)t the result of the WTong treatment, for if that is the case 
the punishment is greater. 

Under Buddhism yeterinary science, as w'e might hayi‘ e.xpected, reachc'd 
<in (‘iiormously high leyel and infinite pains wa*re taken tor tlu* care and treat 
numt of the animal creation. Horses, elephants, cows, fishes, game-birds, 
almost everything had its veterinary surgeon ; the game-kee]K*r, the su])er 
intendent of forests, the superintendent of horses, each became a high offKa'i 
of th(‘ Buddhist State 

I ndiT the government of ( handra (rupta (c. ^ib B.C.) our inixhTU system of 
bird and aniina) sanctuaries w'as forestalled and W'hole tiacts w’eie devoti'd to 
the preservation of birds, fishes, deer and otlun* animals that did not apparentl> 
pre\ on life It was no <'ase of h'orest Preservation in our English histori 
book sense of tlu' Norman <'on»]nerors. Life within tlu' lUiddhist reser\e^ wa^ 
liteialK and absolntel\ sa('rosaiu't ; the Little Broth(*i «»1 tlie ( hristian Saint 
Francis had \eritab)v come into his own under the cod(‘s in.sjnred b\ Buddha 
R(‘gnlation after u'gulation wms laid dowai dealing with tlie ininntesl detail'^ 
of the propel i.itions to ln‘ given to ililterent animals at difteii nt agi s, m 
sickiK'ss and in In'alth. .nid over their ailments w’as lavished a cart' wIikI) 
eenturi(‘s latm a European peasant might wtH have envied. All over Iiidui 
at the height ol the Iftiddhist w'ave were set Animal Hospitals inanag* d 
for the most ])art bv the state and staffed bv the state’s owni vcterinar\ 
doctors ,■»' the tt‘nn is probablv nion' accurate than th.it of the more obvious 
\'<‘t(‘rin.irv surgi'oiis which alnio.st came tt) my lips. It was the Apotlu‘osis of 
the .\nimal World ('eiituries later w'e can still find tract's of tlu'se Anim.ds 
HoNj>itals in various parts of Irulia and ]>articularly amongst the Jains 'I'liis 
then was the .stati' of Medicine in India at one of its most glorious epochs. 

“ I .»\\ ,11 liuKut Hindu P<diiy, j> and i i -. I’.U n 

' \ isluui StUKii N !>/ fhi I (Is/, Cl.irendon Press. \’, 17=; i", 

* UdMi, IX, .;.S| 

' Miintf, I\’, • 
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Spkeai) 01 Indi.\n Medic ine. 

1 liopc that althou^'h with scvc'ral digression.^ I have been abl(‘ to intcTost \ou 
in the c'arly nicdic'al .science of India and at tlie risk of a certain Joss of strict 
continnitv to ])r(*sent something like a clear story of its glories. 1 am now 
anxious, if your patienct.' permits, to touc'h upon its almost marvc'lloiis spreaci 
tiirouglioiit the whole then-known world. For India was no Hermit State, 
and the knowledge of its Sages was a fountain-head from which e\'ery countr\’ 
has liberally drawn. As Jacolliot remarks, “ \\v should not forget that India, 
that immtmse and luminous centn* in old(*n times, besides .spreading its ideas 
throughout the lilast by means of (‘migration, from the earliest times was 
in constant communication with all thc‘ pc'oph' of \sia and that all 
the pliilo.sophers and sages of anticjuity went tluTc to study the scicMict* ot life.'’^'” 
.\s J have already tried to indicate, up to some century ago vv(‘ assumed that 
(jre(‘(e w^is tlu* beginning of all things in medical history. and if anything 
at all came b(‘fore (irc'cce it was some dim imnu'inorial ICgypt ol which W(‘ knew 
little enough Anv serious nu'dical science that India may I'vi'r have ])os.sess('d 
must have come, wt‘ took it, from (irc'ece, ])robably from tho.se (ireek physicians 
who accompanied Alexander and his armies to tlu' ICasl. Tliis was our old 
point of view. It was Dr. Wi.se who.se researches first upst't the th(*oi\ 
and w'ho hrst dared to hasard th(‘ opinion that (ireec'c' and h'.gypt alike ina\ 
b(»th, in their scic'ntilic relations to India, have bec'ii the leariu'is and not the 
teaclu‘r.s As he ]uit.s it “ .Asia can benevoh'ntly give but it doe^* not need to 
1 sorrow ; its ideas and fanta.si(‘s an* as e\ubt‘rant as its vegc'taticai ” 

To day the specmlation is over and we trace how the gieat Pythagoras himsc'lt 
i:ni>ibed his mysteries Ironi the I 5 rahmanas ol India.The ('onnec'tion is not 
oiltK'ult. As long ag(» as tlu' time of tlu* tliirty-.sc'veiith chc ter of (icnesis 
we hnd mention of the Islunaelite 01 Midianilc' merclianls trading with tin n 
caiay ans of spicc'^ ol India and balm and myn h of Hadrmaiit. I heir tralln 
liad Its regular couise towards I'lgypt and in this trade route' ol the rc'inut* "t 
anticjuity we arrive at scaue i'onnecdion Ix'tween India and the Wc'st. llu' 
Phoenecians, we know, had in the iVrsian (iiill tlu'ii’ " forts toi the Indian 
trade, while* as early again as i()8() ILC. the Arabs, we are* told, had openc'd out a 
trade* to India. Further, from the* r(*cent discov(*ries whieh have* been made 
during the exc'avaticjns carried out on the North We*st ol India, we* have ample 
<*vide*ncc that as long ago as 3C)oo B.C. thc*re was coiiside'rable inte*rrours(', 
both in trade* and culture, betwc*en the peoples dwelling in this region and those* 
of Babylonia and lygypt.*® In the East itself the Indian learning was carried 
to Ceylon, to Java, and later on to China and Tibet •' 

jacoJliot Oiiuli >(trn(r in India, |>. Ht2 , 

•'* liliishaKratna. >>iisuttii Sauihit'i, i, p. viii and llcnloc, (h'if;in aid (.nointh dI tfir 
//' A r1, p lO.:. 

Kejss. J.astcrn Ait and Literature, lyjS, p, J 3 . 

«* Wiue History of Mtdirxvr. i. p xlve 
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liuddhism caino and tlu* Brahmin priests fled to the furthest parts of the 
known world. l‘he Buddhist Dynasties sank, Brahminism was recreated and 
Buddhist scholars, like tho.se (Greeks who with the fall of Constantinople brought 
the Renaissance to western Europe, fled with their learning to ('hina, to Tib<*t, 
and further eastwards. There an* even tho.se who .say that Ancient Mexico owe^ 
inuch of her pr(‘-('on(pii.stador civilization to tlu* arts of India, and the 
discoveries made by Dr. Thomas (iann m his recent ex])editions to Central 
America discIo.se in a .startling manner tlu* striking siniilarit>' ol the design and 
architecture of some of the Maya temples to those of ancit*nt India. 

Hipjxicrates, the “ Father of Medicine,” wc know to have visited India ” 
h'or what ? save the fame of the Indian physicians. According to a tah* 
])rought home* to (ireece at the time of Alexander the Indians had a doctor^'' 
whose skill was such that “ he could raise the very dead.”^‘ Stories such av 
these however wildly exaggerated, speak wonders and in Grec'k medicini', 111 
Arabian mt'dicim*, in what we know of ICgyptian medicine, we imd time afti r 
time traces of what can only havt* been derived from the (’ven more aneieni 
and famous Indian medicine. If we were to speak the truth we must cal) 
Greect' not tlu* jxirent of our modern medicini* but its nurse To (ireen* 
must be given the glory of nurturing and caring for tlu* infant science, hut 
its actual birthplai e was in another (‘ountry and continent 

I'hk h'AU oi* Indian Mi dkini . 

Very rough!v I have endeavoured to show the rise and glor\ ot the Indian 
sV'stem of medicine. Its decline and total fall can be traced in a few final 
sentences. We have .seen first liow' the devi‘lopinent ol the Brahmin ritual 
system fettered the hands of the Hindu surgeon,and then how the coming of 
Buddhism dealt him almo.st his death blow. .\nd the deeds with all thin 
virtues did even more than tliis Various l)ranchesof medicine ])assed into tin* 
hand of the priests, and charms and amulets began to take the place of drugs and 
h(*rbs. The doctor himself became a mi*mher ot a sub-caste. and not 
particularly honoured sub-ca.ste at that 
Where no fresh developments m anat<Mny or dissection wi'n* possible all 
n*liance was placed on the learning of the pa.st. and the letter ol the learning 
rather tlian its s])irit bt'came the rule .\nd into i ven the letter ol the ancii nt 
learning as expressed in the old manuscripts corruptions began to cree]* 
riie glories ot Hindu science were in rapid decline With the coming of tlu 
Moslem coiupierors the fall became more rajud. Flu mvadois had brought 
tlu'ir ow'n doctors, and if their science was in main cases taken from tliat <>1 
the ('onquered of centuries back, at least it was tlu* science ol the master^', 
and felt no need t<» take into consultation the science td tlu* mastered. 

tfH(f p llll 

Veemut ul-Twankh 
** Malcolm. Hutorv of Pen^ia, j, p 

Med. / mrnal, 1870-71. p ,p> 
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And so Hindu medicine again slipped down many grades. Where the 
Moslem Hakeems flourished under princely protection the Himln Vaidyans 
held only the lowly ofifices of spell-makers to the poor. 

With the coming of the Europeans—first the Portuguese, then the Dutch, 
the French, the English—the Kings of India, both Moslem and Hindu, were 
concerned rather with the protection of their territories, the raising of armies 
and the making of treaties, than with the care of science. The fire of Indian 
medicine had sunk almost to its last embers. The sneers of our pioneer writers 
at " spells and charms were almost justified. 

From 1715-1818 there seemed in the time of the Peshwas to be something 
like a faint revival of the ancient glories of Hindu medicine, but with the 
final victories of the English its hopes wer^' extinguished,and as British rule 
spread all over the Peninsula European medicine was gradually introduced, 
and all that was left for the Hindu Voids “ was about the position of an 
English herbalist. The Moslem Hakeems we might regard as Barber Surgeons, 
the Hindu practitioners as “ Wise Women,’’ inidwives and the like. To 
such a pass had come tin* learning of Susruta and Charaka 

In bringing my subject to a conclusion I think it would l)e of intcn'.st to 
note that of late years an effort has been made to revivt* intcTCst and research 
in this ancient science, for the Hindu .system of Medicine is still to-day a Mving 
science, and millions of people in India are at thi‘ pr(*sent time being treated 
according to this method. \ system which has .so survived through tlu* 
centuries cannot be lightly (ondemned as being un.scicuitihc, and a school 
of thought is at ])resent engaged in trying to bring about a sort of renaissance 
of the Ayur-Vedic system of medicine. In Madras, Calcutta, Benares, Bombay 
and other cities there have b(»en established training centres for this ])urpose 
where the works of Susruta, Charaka and other medical classics are sy.stematic 
ally studied, .so that we may have every ground for hope that before long tin* 
true Indian medicine may once again hold its ])lace in its own India, tlu' birth¬ 
place of the medicine of the world. 


Ihl C'haikmx.n. in iiioxing .1 of thanks to tht* leitunM. s.od he u.is sun 

all present had been thrilled In’ the lectuiei s inteiesting attoiinl ol aiu lent 
inetlicin(‘ in India. A eurious fact whudi aiose was the rehu tame whuli h.id always 
IxH'n show’ll by great nations in the past to tell (‘.u li other an\thing about each 
other, except occasion,ally .d>out religion 'Fhe Arabs, lik( tlu* Indians, h.ul been 
supposed to have denied then knowUslgt* of medicine Irom (ireece, but long 
)>efon‘ the invasion of India bv the (ireeks there li.id ix’en a great intercourse 
ixdween Arabia and Me.sopotanna on the one hand and India on the othiT, especially 
the sending of Anibs or l*ersiaiis by the Cahjdis to India in ordei to gam knowledge 
of discoveries made then- in th(‘ direction ol medicine .and surgery. ,\nothei 
Liirious point was why the .advance of knowledge in sucli Ihing.s as medicine came 
to a sudden stop. In th(‘ ninth and tenth centuries, the .\rabs wen* probably 
ahead of the whole world in medicine, but they had ne\er movial any further 
forward in the .science It had lxa*n the samt* with the I’lTsians 'Phe Indians 
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tcK>. liad rcdthttl a uTtaiii stage 01 knowledge, and then had begun to fall back. 
He did not think that was to be accounted tor only by casti* having interfered 
with practical anatomy ; lie thought it was that they seemed to have reached a 
point, and then l>elieved that th(* development of such things was not within the 
purview of anyone, and felt that they knew what there was to lie known about 
medicine. The idea of improvuig in medicine was a comparatively mcKleni one. 
With regard to kindness to animals, the lecturer did not mention the fact that th(‘ 
Jams had several places in India to which horses could 1 m‘ sent, not to be destroyed 
but to hnish their lives ipiietly until they died. .\s to tht‘ dislike* ol the handling 
ol persoiis, whieh hid retard(‘d medicine m the Last, the ('hinese used to have a 
curKiii's sv.stem In the .Ming piTiod the vvoiiKm refused to be touched by a doctor, 
.>0, in order to overconv* the difhciiltv of diagnosis, they had constructed charming 
little dolls on winch, when the doctor came, they pointed to that p.irt of thi* body 
in whith they themselves had pain. 

SiK I v.Mi.s MvikI'.nw, (M.lv., having sminded the vote ol thanks, whn li \v<is 
I'.arned iin.inimoiislv. the meeting terminated. 


GENERAL NOTE. 


\.N J..\niniiioN ol areluteetural dr.iwings likely t(» be ol spt'Cial interest to 
shop and stori* keepers and other business men, who lontemplate the erection 
ol new bu.sini'ss premises on modem and original lines, is being held on the premises 
ol the Ineorporated Assoeiation ol .\rchilects and Survawors, i, Wilbraham Place, 
Sloane Streel London, SW, from Wednesdav. the loth, to Saturday, the 20th 
of Julv' (open dailv, excepting Sundays, from 10 a.m. to 5 p.m.) .\dmission 
is tree on [ireseiitation of titkels, which are obtainable from the Secretary ol the 
Assoiiation on application to the .ibove mentioned address. The l''..vhil)ilion 
consists ol designs submitted iii a recent competition, inaugurated under the 
.luspici's ot the A.ssoeiation. lor the front ol a typical commercial building, and 
includes drsigns lor premises suitable lor drapery emporiums, ston‘S, boot shops, 
showrooms, chemists, furniture anil mu.sic shops, dre.ssmaking establishments, (‘tc 
The competition, which has itroused considerabh* interest among architects and 
siirvt'vors, as show'ii by the number of drawings submitted, had as its object tin* 
‘•iK'our.igenient ol new thoughts on the old problem of the combination o\ sain* 
<0(luleetural treatment with the spacious windows .ind distinctive laeade so 
I sseiitial to the oi'ciipier ot miidern business premises. 
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NOTICE. 

COUNCIL. 

A meeting of the ('ouncil was held on Monday, July 8th. Present:—Sir 
George Sutton, Bt., in the Chair, hir Charles H. Armstrong; Mr. Alfred 
Carpmael; Sir D. T. Chadwick, C'.S.l., C.I.E. ; Captain Sir Arthur Clarke, 
K.B.E. ; Sir Edward Gait, K.('.S.T., C.I.E.; Major Sir Humphrey Leggett, 
R.E., D.S.O. ; Sir Philip Magnus, Bt.; Sir Henry A. Miers, F.R.S. ; Mr. 
J. A. Milne, C.B.E.; Sir Richard Redinaxme, K.C.B. : Mr. Carmichael Thomas, 
and Lt.-Col. Sir A. T. Wilson. K.C.I.E.. C.S.I., C.M.CL. D.S.O., with Mr. 
G. K. Menzies, M.A. (Secretary), and Mr. W. Perry, B.A. (Assistant Secretary). 

Mr. Llewelyn B. Atkinson, M.l.E.E., was elected ('hairman of the Council 
for the year 1929-30. 

The following candidates weie duly elected Fellows of the Society: — 
Atkinson, Henry Wallace, Hrisbane. Au.stralia. 
nounie, rrann no.scon. .viass.. I’.S. \. 

Chambers, Crank P., M.A . London 

Katon, Robert , 'roronto, ( aiiada 

I'oster, Wilfred Lawrence. Mysore Statt‘. IikIm 

Hennessy, Jack IL. B Sc M.I .\ , A.M.I K., Sydne\. Australia. 

Hornsby, Robert Wright. Santiago, ('hile. South America. 

Hunt, Walter, 'I'owusn die, ( )ueensland, Australi.i. 

Khakhar, Hasmukh Maganlal, Bombay, India. 

Lawlcy, Alfred Leonard, \.M I ( K , Beira, Portuguesi' Last \(rica. 

Newton, Captain James Bou.stead, Baghdad, Ira(| 
i’atterson. .\ndrew I)r\'.sdale, Edinburgh. 

Power, Richard Litz, London 
Walker, Robert Ransome, Keighley, 

Watters, R, A., M..\., Sc !>,, Assoc A.LILIC , Reno, Nevad.i, L.S..\. 

Williams, Fleetwood Hesketh, London. 

An offer from the Trustees of the Douglas Haig Memorial Homes to take 
over a certain group of cottages in West Wycombe and re-condition them as 
homes for ex-service men was accepted. 

On the recommendation of the Examiner, the Thomas Gray Memorial 
Prize of offered annually for competition among students of navigation 
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in the T.S. ( onway, H.M.S. Worcester Training College and the Nautical 
College, Pangboume, was awarded to Donald Edward Forman, Nautical 
Collie, Pangboume. Proxime accessit Walker Harold Waghom, of H.M.S. 
Worcester Training College, and Commended, Hugh H. Gordon Tracy, of the 
Nautical Training College, Pangboume. 

The various standing committees of the Council were re-appointed. 

Sir Henry A. Miers, F.R.S., was appointed to represent the Society on a 
conference called by the Royal Anthropological Institute to consider the 
(question of establishing a National Folk Museum. 

A quantity of financial and formal business was transacted. 

PROCEEDINGS OF THE SOCIETY. 

NINETEENTH ORDINARY MEETING. 

Wednesday, April 24TH, 1929. 

Professor T. Percy Nunn, M.A., D.Sc., Litt.I)., in the Chair. 

The Chairman said the audience were met to listen to a lecture upon recent 
<levelopments in educational broadcasting. That was a very important department 
of the work of the institution which was known everywhere with affectionate 
familiarity as the H.B.C. It was a wonderful institution, exercising from its 
mysterious den on Savoy Hill, and from its subordinate caves of mystery up and 
down the country, the most marvellous magic. Nobcxly would maintain that 
all its activities were beneficent or, at any rate, ecjually beneficent. He had heard 
no less a person than the Director-General himself .say that when he heard th<* 
beginnings of some of the items of some of the programmes for which he was 
officially responsible he rushed across the room and cut out the loud speaker as 
speedily as possible. Vet, on the whole, there was no doubt that its magic was 
white magic ; that it exercised an illuminating influence, and increased th<‘ 
happiness of that section tif mankind with which it had to deal. In particular, 
it stH-Mned as if broadcasting was going in the future to play a really important 
part in con\eying to the darkest recess's of our social bixly sonu‘ rays, at any 
rate, of the ligJit which we called culture. The lecturiT knew a groat deal about 
the cHlucational side of the H.H.C.’s activity. He knew it from two points of 
view : he was on the engineering .statt and was therefon^ well accjuainted with 
the technical side of the process, ami he also had a complete uiulerstanding ol 
the intellectual .side of the business. 

The following paper was then read: 

RECENT DEVELOPMENTS IN EDUCATIONAL HKOADCASTING. 

Hy H. Lynton FLETnihR, H.A. 

(of the Briti.sh Broadcasting Corporation). 

I wish to preface my remarks by saying that I tlo not desire you to suppo.«t* 
that my position at the H.H.C. (pialifies me to make official statements rcgaiding 
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cither the Corpe^ration’s educational policy or regarding? the considerations 
which govern the technique of educational broadcasting. It may be, however, 
that the advantage 1 have enjoyed of simultaneous contact with three aspects 
of the work -the Education Department, the technical problem, and the 
schools -will enable me to present a paper of general interest. 

The British Broadcasting Company, under the Chairmanship of Lord Gain- 
ford, with Mr. Rcith at its helm as Managing Director, came into being in the 
December of 1^22. Its licence was granted in the first instance until the 31st 
December, 1924, and was subsequently, on the recommendation of the Sykes 
Committee, extended to the 31st December, iq2(>. It was stipulated at first that 
there should be eight transmitting stations, but Ix'fore the end of 1924 eleven 
relay stations, a new main station at Belfast and a high i)ower station at 
Daventry were added. It is important to notice that this new and powerful 
instrument came into being at a time when its great iH)tcntialities and far- 
reaching influences could best make themselves felt. Three years before* 
the world was still rocking from the shock of the Great W ar. No department 
of State, no section of society, no industrial group but had been deeply 
influenced, if not metamorphosed, by the world catastrophe, and none more so 
than the world of Education. It was a time when everyone, who had not 
already given their all, gave of their best, and a time of sore trial for those 
faced with the task of public education. There were many who were still 
.stunned by this triumphant demonstration of the thinness of the veneer of 
civilisation, but there were others happily who saw visions in tlx* war clouds 
which still hung li.stless over our heads. A proplu’t of the times who.se pen 
had already been dedicated to the service of education, wrote as follows:— 

“ We .stand at an hour when the civilisation that bred us is sick- some ftar 
even to death. We cannot e.scape from the duly of sec kniK a eu; ‘ for its di.stemper 
any more than from the rc^sponsibilily that lies in .sonu* mt*asuie upon us all ol 
having brought it to its present pass. Ihit ho\\e\er good our will, however 
happy our inspiration, the problems we and tliose who came before us lui\(* 
creatcHl are problems we cannot hope oursehes to sohe. 'I'hey must be sohed, 
if at all, by tlie generations that will lake up our work when our place knows 
us no more. To all who would lam beln\e that nuMi are not wliolly the sjiort 
of circumstanee or the puppets ol fate, but that then own wills shape tin* decrees 
which determine .slowdy but ine\itably tin* doubtful doom ol liuniun kind, it 
must be important to be.issured that tboiigh our children cannot build a fairei 
world on any other foundation than our own. \et they are not bouml unless 
m our follv w(‘ will ha\e it so, to repeat for ever our iailures, that they ha\e 
in them a creative power which, if wisely encouraged and tolerantly guided, 
may remould our best into a life lar worthier than we have set n or than it has 
entered into our hearts to conceive.”' 

It was in .some such spirit as this that educational broadcasting was conceiv i‘d 
In December, 1922, the back-wash of indu.strial tflnnoi), .so far from having 
abated four years after tlie signing of the Anni.stico, had rather lashed itself 

* Dr Pen V Nunn: I dumtum //s data and fir>t pnnciplt ^. 
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into a fury, which was to reach its height four years later in the great strike 
of 1926. 

The times were perilous, more perilous than our industrial political or religious 
partisans could possibly realise. And it was into this atmosphere that Broad¬ 
casting was introduced. 

Of the difficulties that were primarily to be faced, the obstacles to be over¬ 
come, the rapid decisions that had to be made, the appalling responsibilities 
to be shouldered, I need say nothing here. Those of you who have read Sir 
John Reith’s book “Broadcast over Britain ’’willalready have some idea of the 
task which lay before them. 


% 
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Phtv PMdntgs. —^Mr. Aubrey de Selincourt and his colleagues in the studio. 

{Reproduced by permtssioft of tic BJ! ' ) 


I will content myself with saying that all the evidence I can obtain slmws 
that from the outset the British Broadcasting Company took always the highe'>t 
view of the potentialities of broadcasting in the widest cultural .sense. Those 
who were responsible for its development were clearh determined that here 
should be no highly commercialised service, but that every endeavour should 
be made to seefure that the potentialities of broadcasting sliould be dewloped 
in the .ser\dcc of the community and of the State. 

It was in the month of October, 1923, that the hr>t meeting of the National 
Educational .\dvisory Committee, including representatives of local education 
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authorities, directors and secretaries of education and various teachers' organisa¬ 
tions took place. Public utility, that meeting was told, was to be the 
watchword of the Company. The held of education offered itself as one in 
which broadcasting, wisely governed, would play an enormously important 
part. At a second meeting of the Education Advisory Committee held in 
February 1924, Mr. J. C. Stobart, then His Majesty’s Inspector, was present 
on behalf of the Board of Education in an unofficial capacity, and Sir H. 
Walford Davies, it is recorded, took a leading part in urging the institution 
of regular broadcast lessons, and it was decided forthwith that all stations of 
the H.B.C. should arrange for a scries of six talks on mu.sic, Shakespean*, 
history, natural history, elementary science and travel. The Station Directors 
were to discuss programmes with their local advisory committees and with 
local directors of education, and the talks were to be transmitted on successive 
Fridays between 3.0 and 4.0 p.m In May 1924, experimental series of 
educational transmi.s.sions were* begun in Glasgow, London and elsewhere. 
These were the beginnings of the present service. 

The Managing Director was clearly determined that nothing should be left 
to chance and that this work should not l)e handled by those who had no 
educational <iualifications, and in the August of 1024, Mr. J. C. Stobart, who, 
from the earliest days of br<»adcasting, had himself visualised the great 
possibilities of broadcasting as a powerful medium for the dissemination of 
cultural influences, was seconded to the B.B.C. as Education Director by 
the then President of tlu- Hoard of Education. A month later a regular daily 
transmission to schools began, and two evening talks daily, thest* latter being 
intended for ordinary listeners at 7.10 p.m. and at (^40 p.m. Some of these 
took the foi m of a connc'cted series, others were single talks intencU'd to .stimulate 
int(;rest. 

At a fourth meeting of the National Advisory ('ommittee for Education, 
which the B.B.C. had set up. it was rej)orted that there wctc then 220 schools 
known to be receiving the talks from the London Station. A scheme for adult 
education was drawn up in consultation with the Adult Lducation Committee 
at the Board of Education and a printed .syllabus issued. In June, i()26, it is 
recorded that there were between 1,300 and 2,000 schools on the register at 
l^ondon. Of the.se approximately 70 j)er cent, were I’lementary schools, ib 
y)cr c(‘nt. were private schools, 10 per cent, wen* high schools and .secondary 
schools, and four per ( (’ut. central .schools. Bv this time* an efiicient service 
was in being. Many schoob were .sending in writtc'ii compositions or answers 
to problems regularly, and terminal examinations had Ixm'Ii instituted with 
excellent n‘sults. 

In October, I92(). the Managing Director had occasion to address a conference 
of education authorities in (ilasgow. In the course of his address he maintained 
that the period of the de ve lopment of broadca.sting coincided with a critical 
time* in the history of education. " This generation, ’ he said, “ and that which 
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IS faced with the urgent task of creating an educated democracy on a 
scale and to a degree never before attempted The three mam educational 
spheres m which broadcasting could operate he pointed out Were the sehoola, 
the aclohscdits and the adults He referred to some of the diftieulties and 
said that those which arose fiom finance had been met in the past to some 
extent bv tht enterprise and keenness of teachers I he technical 
difficultus Ik (xjdaincd can be dealt with to some extent (at least assists 
ance (ould lx give n) b> the BBC At a later stage 1 shall discuss how some 
of thcs( tM lini( il difficulties were met 





\ class hstimng to Sir W illoul Units s musu Itsson "Nott tlu hi i Ihiirl iut(s 
the tollou up pimphlits in<l tlu bitlcrj tliinmitor it tlu hi I ot tli tt 

{I\t{t an I \ } I t/ f I 

Oik of the \irv re il ditlicultus with which tht B B ( w is lonlDiitcd about 
this tinu took tht sh ipt ol in t \tr undin inl\ strong iniscoiu c ption on the 
j)ait of tcicluis tint wirtltss Itssons toulr’ suppi int thtin 1 oitunatch 
tilt inajoiitv ualistd th it nothing coultl bt i snbditutt foi the pcrsopal 
cltmcnt in tiacbing mil tint so fir fioin bung in am wa\ int igonistit to 
the teachers mteiests the wiu Uss lessons would pio\t of git at siip])UnKntar\ 
value notonl> tothe pupil hv stimulating inngiintKui but also l)\ suggesting 
fitsh ide IS to tlu ti u In is tlumsiKes llu issue ol uds to stiid\ pamphlets 
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in which notes and suggestions were made for preparing and following up 
the lesson, did much to show the teachers that without their hel]) and co¬ 
operation the lessons were foredoomed to failure. 

Another difficulty arose from a certain lK>stility on tin* i)art of some who 
‘‘ didn't want to be educated." That was always a difficulty. (Ould lulucation 
have been called another name, could the intrinsic values of matter broadcast 
have been adjusted to every intellectual palate in proper proportions, the 
difficulty might have been obviated. But this was impo.<Jsible. b'ortunately 
th(’ rospon.sibility was not entirely with th(‘ B.B.C. 

At the conclusion of the addrc.ss to which I have been r(‘ferring I find this 
paragraph. " The responsibility in short falls collectivelj’ on tho.se charged 
with the task of public education. The B.B.C. is primarily charged with the 
development of broadcasting as a new medium of expression. It i.s only 
incidentally and of its own free will concerned with education. Its ability 
to help dep)ends ultimatelv on the extent to which those intere.steil in education 
will call upon it and on their willingness to crt‘ate and express a publi(' demand 
for the best and an appreciation of the best." That those concerned with 
education did call upon it and did demand the be.st, we .shall ])resently .see. In 
the meanwhile the B.B.C. was not going to lower its own vi(‘w of its potenthilif ies 
for disseminating far-reaching cultural influences. Moreo\a*r, they knew what 
they were about. They had put their hands to the plough and there was no 
looking back. Thus Sir John Keith in " Jiroadcast over Britain " : "I think 
it will be admitted by all that to have exploited so great a scientific inventi(jn 
for the purpo.se and pursuit of entertainment alone would have b(‘en a ])rostitu- 
tion of its powers and an insult to tin' character and intelligence of the jX'ople. 
To have left unexplored the innumerable ])aths along whtch might pass 
influences other than those normallv as.sociated with entertainment \Nonld 
have .stamped as sorry fellows those to who.se care the administralifm of the 
invention had been committed." 'I'hese were the considerations which 
governed the ])olicy under which educational broadcasting devc'lopt'd. 

Hard upon the heels of a growing realisation that educational broadca.sting 
would become a thing of great moment in the educational world c-ame a proj)o.sal 
for the e.stablishment of a joint committee of the Briti.sh Institute of Adult 
Education and the B.B.C. Such a Committee' was set U]) and met for the first 
time in October, 192b under the Chairmanship of Sir Henry Hadow', Vice- 
('hancellor of Sheffield University. 

The report of this Committee, .signed on th(‘ 15th March, K^jS.is obtainable 
under the title of " New Ventures in Broadcasting." I need not, therefore,, 
ask you to consider it in detail now. In order tha^ this part of my survey 
may not apjxiar incomplete, however, I w^mld like to draw your attention to 
certain jiJirts of the report which are particularly relevant to my theme and 
^which show how well justified Mr. Keith (as he was at that time) was in the 
expression of opinion I have quoted to you. " Broadcast education," the 
report tells us, " can appeal to those particular interests which mark oft 
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sections of the public into particular groupings as well as appealing to the more 
general, more diffused interests.” The following extract from a memorandum 
from the Workers Educational Association, which appears in the report, is, 
I think, illuminating. ” Whilst the B.B.C. is probably under the obligation,” 
it reads, ” to provide for the needs recreational and educational of listeners as 
individual licence holders, it should not be forgotten that the experience of 
the voluntary educational bodies is that a large proportion of students get 
their inspirations for study from religious or politico economic associations, 
and desire education for the value it has in those connections.” The 
memorandum goes on to deal with the question of how much weight can be 
given to this in broadcasting, and adds that the expression of these opinions 
dues not carry with it a suggestion that subjects brt)adcast should be distorted 
to suit particular interests, ” but rather that they should be treated as having 
relation to realities which various combinations of pt*opIe are seeking to face 
and to understand.”* 

Here is what Professor No(‘l Baker, Casscl Professor ot International Relations 
at the University of London .says in ” New Ventures.” ” The instrument of 
broadcasting is one that is peculiarly liable to prostitution to the purposes of 
political or national propaganda It may be suggested, therefore, that it should 
be part of the conscious policy of the B.B.C. to endeavour to e.stablish standards 
of thought on international subjects that will make* such ])rostitution of broad¬ 
casting an offence which the public opinion of no country will tolerate.” I will 
not weary you with details of the conclusions which the report sets forth. In 
brief it show’ed that the provision of recreation and entertainment has been 
and .still is one of the main functions of the broadcasting service, but that it is 
impossible to draw a hard and fast line between the two. Opinions basi-d upon 
till' large quantity of evidence which had been called are given on the place 
of broadcasting in adult education and on the need for th(‘ formation of dis- 
( Ussion groups in view' of an ” impressive and growing demand ” that broad¬ 
casting .should provide also facilities for more speciali.sed adult education. 

rile tact th.it the v.ilue of broadcast education is ol a supplementary nature 
is the k(‘\' note of this .and every other report that has been issued. 

It will be understood that although the terms of reference of this Joint 
( oininittee were comprehensive, its chief w'ork wms the investigation of the 
n'latioh between the B.B.C'. and the voluntary bodies engaged in the work of 
adult education. School broadcasting, as such, was not within the scope of 
its empiiry, although the desirability of setting up a central council for con¬ 
trolling this part of the work is referred to in tlu‘ report. 

I have sought to give you some idea ot the eftorts that were made by the 
B B.C. at this early stage to learn the views of adult education organisations 
with regard to educational broadcasting, and to show you how' a balance 
w'ds kept between the demand for entertainment and the growing demand 
tor sj'ecialised talks. It must not be suptH»seil that in tlu* meanwhile the 

® .N>«' ;« nrtia(icustin£. 
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question of broadcast lessons for schools was being neglected— far from it. 
As we have seen, under the direction of Mr. Stobart regular transmissions to 
schools were organised and, early in 1927, in fact soon after the Company 
became a Corporation, an expt*riment was undertaken in the county of Kent 
with a view to doing in st)me measurt* for .school broadcasting what the British 
Institute of Adult Education and H.B.C. joint ('ommittee’s deliberations 
had done for the adult side. A report on this experiment which occupied 
the course of a year, was signed in May. i()28, two months after the issue of 
“ New Ventures." This report, too, is available, but here again we must 
consider briefly the conclusions arrived at before proceeding to a closer 
consideration of the present position. 

Till' Kent Report, as we have come to tall the s])ecial investigation carried 
out in the County of Kent during the yeai t() 27, was tlie result of a " growing 
feeling that some external investigation of the B.B.C.’s potentialities in respect 
of schools was extremelv desirable."’ Kent was convenient geographically, 
and the Kent Education Committee offered evi'ry facility and encouragement. 
The United Kingdom ('arnegie Trust provided a sum ol £300 to help to defray 
the expenses of the enquiry, and £i .000 was olitained through private generosity. 
The scope of the enquiry covered elementary schools, and during the course 
of the experiment three conferences were held and were attended by representa¬ 
tives of teachers, repre.sentatives of the Kent Education Committee, of the 
B.B.C., and by H.M. Inspectors for the area. It was part of the B.B.C.’s 
intention in inaugurating this experiment in Kent to decide how some of the 
difficulties which had already been recognised and classified, might be overcome. 

The technical difliculties at first were prominent. It was recogni.sed particularly 
that the experiment could not be successful if any strain wa^ imposed upon 
the children. This meant that good reception—that is to say, reception which 
enabled the children to hear every word of the lesson without strain or undue 
effort, was an e.ssential. A service of advisory engineers (about whom I shall 
say more at a later stage) was })rovided, and vvvry effort was made to secure 
that the conclusions to be drawn from the expeiiment should in no way be 
prejudiced by imix*rfcct reception. I think the technical difficulties de.serve a 
section to themselves, and I shall not dwell upon them here. 

The report draws attention to the fact that Mr. Stobart’s knowledge of 
elementary schools had led him to feel strongly " that the elementary school 
curriculum could be enriched by supplementary le.s.sons."* Contact with 
fresh personalities, records by eye witnes.ses of events described in the text¬ 
books which the children used, a fresh voice, and a change from descriptive 
methods to which they had been accustomed, could not -but .stimulate the 
minds and broaden the outlook of the pupils. There would be, of course, an 
effect upon the teachers too. Such talks could not but bring the teacher 

^ • See Edmational liroadcastivg—a report of an experiment in the County of Kent, 

• See Kent Keport. 
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new ideas and suggest new methods of introducing old ideas. Tlie Report 
amply bore out the feeling that in the supplementary value of the broadcast 
lessons lay their strongest claim, and the choice of subjects for broadcast 
purf>oscs was governed l)y these considerations, the criterion of selection being 
the extent to which the various subjects could be so treated as to stimulate 
a desire for further knowledge and an enthusiasm for a closer consideration 
of subjects to which the children were already receiving an introduction. 
Such subjects, as the Kent Report records, were geography, where a traveller, 
such as Mr. Clilford ( ollinson, could relate his actual exptTiences in foreign 
countries: nature stud>', where the specialist*s knowledge is of lirst importance ; 
history, because this is a held in which the specialist can suppl\- a hrst-hand 
and vivid background, and so on. 



Walhml l)a\irs brn,ul( astin^ 

\ l\//'ioffiUiti n\ Iff /; /; ' ) 


ll was lound that " there was a real and persistent demand trom teachers 
lot (‘olUM‘•^ ol wireless lessons in subjects associated with the ordinar\ subjects 
of the curricula.* ' 'In the o[)inion of the teachers,*' says tlu' Rej>ort, “ the 
bioathast lessons (a) imjiarted a knowledge of facts, (/;) stimulated interest 
in wavs which could bi* delinitely observed, (c) created impressions as durable 
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as those produced by their ordinary lessons, (d) did not encourage inattention, 
(e) were particularly stimulating to clever children, {/) supplied views and 
information which the teachers themselves could not have supplied, {g) gave them 
fresh ideas for lessons, (h) interested some parents in the work that their children 
did in school." The Kent Report also tells us that the lecturer should be an 
expert, possessing some of the qualities of a teacher, and having some knowledge 
of the conditions prevailing in the schools of the type to which he is Iccturing- 
that there is riluch to be done to ensure better co-operation between lecturer, 
teacher and pupil, that the teacher who takes charge of the broadcast lesson 
sliould not be out of sympathy with educational broadcasting, and that it is 
essential that eflicient arrangements should be made for the upkeep of receiving 
apparatus. I am passing somewhat briefly over this important report becaus<' 
it is now over a year old. I do not think that on this account its conclusion.s 
are in any sense out of date, but we have learnt much in the meanwhile, and 
it is with this that 1 would rather occupy your attention. 

In January, 1927, the B.B.C. had undergone a change in constitution and 
status, and from being a Limited Company it was reconstituted, following 
tile recommendations of the Crawford Commi.ssion, as a Corporation by Royal 
Charter. The Hoard of Directors gave place to a Hoard of Governors with thi‘ 
ICarl of Clan'udon at its head, and the Managing Director became Director- 
(ieneral. Contrary to the fears expressed by many, neither the policy nor 
the programme.s appeared to suffer materially. Ediu'ational Broadcasting 
became increasingly popular. 

Hv this time the number of schools on the register had enormouslv increaM*d, 
and (’ontact had been made between the H.H.f'. and education authoiitie.-. 
and schools all over the country, ('onferences and demonstrations had been 
givi’ii in London, Oxford, Lix'erpool, Kent, Hourmnnouth, ,Sh(‘:Meld, in Scotland 
and in Wale'^, and by now the time wa^ a})proacliing when tli(‘ H.HC. ti'lt 
that it was Ixvoniing de.siiabh* to set up ('ouncils to take charge* of thi.s side* 
nt the stM'vice 'I'lie report of Sir llenrv lladow's joint (‘omniittee of the 
British Institute of Adult lulucation and the H.H.('. had siigge'.sted tlu* estab¬ 
lishment not onlv ol a central council for broadcast adult education, but al'-o 
one to take charge ol Hroade'a.sting to Schools, and the Kent Report ratiti(*el 
this suggestion. 

Accordingly, in June*, le^iS, the National Advise)rv ('ornmittee to wide h 
the H H.C' had looked fe)r assistance in the development of schoeil breiadcasting 
decided to re.sign in a bexly se) as te) facilitate the setting up eif the suggesteei 
council. An fntt‘rim ('ommittee was appeiinted consisting ol representatives 
e)f ediicatiemal eirganisations, including the Hoard of balucatiem, and of certain 
nominated members, with the objtrt e)f making lycoiniiTendations as to the 
constitution of the jmipeiscd council. 
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The Council has now been set up and is known as the National Central 
Council for School Broadcasting. It comprises twenty representatives of 
well-known and themselves representative educational bodies, and fifteen 
members nominated on account of their special qualifications for work on the 
Council. It was fortunate in persuading the Rt. Hon. H. A. L. Fisher, sometime 
President of the Board of Education, to act as its chairman. 

Subject to the overriding power of the B.B.C. in regard to the terms of its 
Charter, the censorship of matter broadcast, questions of cop5n:ight, matters 
of broadcast technique and management, and finance, the Council has wide 
powers. 

Meanwhile a Council for broadcast adult education had also been set up, 
and its powers were not dissimilar to those of the Schools Council. 

This brings me in my survey more or less up to date, and I am now in a 
position to say something about the claims which can be made and the limita¬ 
tions which are recognised in respect of educational broadcasting to-day. 
So far I have been concerned very largely with history, and for the moment 
I am not going to leave this comparatively safe ground for the uncharted 
seas of conjecture. I am not at the moment concerned with my own views, 
and therefore in outlining the claims and limitations of educational broadcasting 
I cannot de better than quote them as they were expressed by Mr. Stobart 
to the lmj>erial ('onfereiice in June, i()2y. 

•(r). “ Wireless can bring the pupils of the remotest schools within reach of 
the inhuence of experts and scholars of the highest standing. 

(2) . It can virtually add to the stall of a school by providing a fresh outlook 
and fresh voices. 'I'he ettect of this upon the composition in the widening of 
vocabulary is very clearly marked. 

(3) . It can overcome the isolation of a school by enabling it to participate 
in such ev’ents as .Vrmistice Day C'elebrations in London, Evensong from West¬ 
minster .\bbev, ICmpire Day, etc. 

(4) . It can be used in the evening as a medium of higher education, and a 
means of encouraging ex-pupils to pursue their studies. 

(5) . The exercise of concentrated listening to a continuous train of thought 
clearly spoken in good English is valuable mental discipline. 

(6) . The almost unlimited resources of broadcasting enable the B.B.C. to 
provide some things which no school, however wealthy and well stalled, could 
)>ossibly provide, e.g., orchestral concerts, acting of Shakespeare by trained 
actors, trax el talks by the actual explorers, etc. 

Dn the other hand :~ 

(1) . Wireless cannot replace the living teacher. Indeed, it only attains its 
full ettect when the teacher is able to co-operate by listening himself, correcting 
pupils’ notes, clearing up points of difficulty and revising the wireless lesson 
to ensure that the points have gone home. For this purpose the B.B.C. issues 
printed pamphlets containing blackboard notes, maps, diagrams, etc. 

(2) . The wireless lesson must always partake of the nature of a lecture. The 
B.B.C. does not claim that the lecture method can play anything but a sub- 

* Educatimtal Hroadiat^tmg. A survey submitted by the British Broadcasting Corporation 
at the lm|)erial Conference on Education, June, 1927. 
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ordinate part in primary or juvenile education. For this reason the wirel6s8 
lesson is placed near the end of the day’s work, when it will In? found to offer 
a stimulus and a change. 

(3). There is some loss of personality through invisibility, but a great deal of 
personality can be conveyed by the living voice properly transmitted. Imperfect 
transmission is a fatal obstacle, and the B.B.C. has no desire to have classes 
listening on imperfect apparatus. It is the universal experience that where speech 
is transmitted* with its full quality, the interest of the class is well maintained. 



Languages K^p^tez apres inoi M. Stephan at the microphone. The announcer 
on the left oi the picture is repeating the phase.s sotto voce to signify the time 
required lor the children to repiMt 

{Krpfoduced hv pernnshion of the // liX .) 

(4) . h'rom the nature of things it is impossible for the B.B.C. to in<*et the 
net*(ls of the time-tables and curneula of all schools. The areas they cover are 
far too great. 'I'hey have to aim at a curriculum which will illuminate or consoli¬ 
date the ordinary work of the average school. In languages, for example, the 
wireless lesson can hardly teach the whole thing from A to Z in the time available. 
It can give the voice and accent of a h renchman as an aid to ordinaiy' classroom 
tuition. 

(5) . It is only within limits that wireless can provide for expression on the 
part of the pupil. The B.B.C. invites teachers to send up .samples oi work, which 
are marked and returned. Braise at the microphone is found a valuable stimulus 
in many schools, but where teachers object to such honourable mention, they 
are in no way bound to submit specimens or to enter for examinations.” 
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. .There have been and there still are difficulties to be faced. There are still, 
I am sorry to say, many people who rcailly think that educational broadcasting 
can succeed without the teacher, that a loudspeaker can be introduced into the 
classroom and that the children can profit by lessons so Heard. We feel sure 
that this cannot come to pass. The whole essence of the lessons lies in their 
supplementary character. Without follow-up work, without careful pre])aration 
and careful supervision, the talks would have little value. There have lieen 
difficulties, too, on account of time-tables and there have been cases, as the 
Kent Repxirt relates, in which H.M. Inspectors have had reason to complain 
that too many broadcast lessons have been taken. It has been important 
to persuade teachers to realise that the intellectual fare prox ided has been 
intended to be taken, to use Mr. Stobart’s metaphor, on an ^ la carle and not 
on a table d'hdte ba.sis. 

This brings me to the important consideration of technical probh in.s into 
which I do not projxise to go tw) deeply, though I shall try to show you how 
the B.B.C., when it was recogni.sed that this was an important part ol tlic 
whole, sought to give all the assistance that it could. Even in the earliest 
days of development it was realised that many technical difficulties would 
have to be overcome before the claims of educational broadcasting could 
finally be established. (Vood reception, always to be desired, would be, as 1 
have .said, a sine qua non when the attention of a class of children wa.^ to be 
focussed on the loud speaker for twenty minutes or for half-an-hour at a time. 
The B.B.C. realised this and re.solved that although it could not lift both ends 
of the stick, the transmitting and the listening end, yet it would give practical 
proof of its anxiety to make its service of educational transmissions of ma.\inium 
value, by investigating the technical difficulties at the listening end, and by 
giving such advice and assistance as it could. 

In the autumn of 1926 an “ (‘ducation engineer ’’ was a])pointed. His duties 
weTe threefold: (i) to raise the standard of reception in schools by giving 

advice and bv making suggestions about how existing sets could be improved, 
or about how a set could be constructed on the right lines, (2) to answer teachers’ 
inquiries alwmt the claims of educational broadcasting, and (3) to collect 
and pass on to the sections of the Education Department concerned such 
information as could be obtained about the conditions which prevailed in 
schools and about the suggestions, criticisms, and difficulties which the ti'acher.s. 
voiced. 

That was two and a half years ago, and since that time the stall of education 
engineers, all having, in greater or lesser degree, the qualifications for duties 
to which I have referred, has been increased to fourteen, and it has become 
necessary to build up a small organisation t(» render their work of maximum 
value. 

With the growth of this section and an amazing increa.se in the requests 
for assistance, the scope of this side of the work increased. It is not perhaps 
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for me to say that this fresh indication of the B.B.C.’s determination to help 
to make broadcasting a significant factor in the service of education, was 
tremendously appreciated by the schools. Nevertheless it is a fact, and when 
it became known that the B.B.C was willing to place the services of fourteen 
men, selected as far as possible for their combined knowledge of receiving 
apparatus, and the conditions which prevail in schools, at the disposal of 
educational bodies without cost to the schools, the demand for personal visits 
became enormous. The number of schools visited by request in 1928 alone was 
2,276, at an average rate per week of 43.7, and in October of that year no less 
than 313 schools were visited (an average of 78 per week). Wliat could be 
done by jjersonal visits was .supplemented by the issue of specifications for 
one, two. three and four-valve sets suitable for use in schools and by adult 
(‘ducation organisations. These specifications, which have recently been 
revi.sed and brought u]) to date, were and are made available free of charge 
to all who are concerned with the work. Assistance is given also through the 
post, and the work of dealing with the questions raised in this way occupies 
the time of a small staff at Head Office who arc also concerned with the arrange¬ 
ment of th(‘ demon.strations to which I have ref(‘rred, and of which there have 
been 117 u]) to the end of last year. 

In the (‘arly days, of course, the technical problem assumed greater pro¬ 
portions than it docs to-day. Many t:)eople had spent large sums on apparatus 
which was unreliable. luid it was by no means uncommon to find children 
listening to broadcast lessons under incredibly bad conditions. In some cases 
a sort of f>()st hoc crfi^o prof^ier hoc confusion r(\sult(*d in .schools gi^’ing up the 
Ie.s.sons as v^alueless, whilst in others, although the failure was rightly attributed 
to poor receptiem, it was not realised that a very murh higher standard was 
obtainable. To demonstrate this standard became an important part of the 
duty of “ Education hZngineers.” 

Though this work is strictly confined to the education side of the s(Tvice, 
it occupies the full time of the fourteen men to whom I have referred. The 
assistance is not confined to schools, of course, but is giv(*n aiso to adult organisa¬ 
tions, though not to individual listeners. 

Earlier in my paper 1 made reference to the earliest subjects which were 
chosen as being peculiarly adaptable as m(*dia through w’hich a supplementary 
stimulus could be given to the pupils’ imagination. I need not tell you about 
the courses which have been developed from thc.se early ideas. The B.B.C. 
issues a programme and syllabus for both broadcasts to schcK)ls, and talks and 
lectures for adults -which can be obtained from the B.B.('. 

I shall not have time to talk about Educational bnjadcasting in other 
countries. “ Most continental .stations," says ‘ New Ventures,' " arrange 
talks of a practical or of an educational kind in the day time." The talks 
^usually last for about half-an-hour, and except in America, they are not of 
the same type as the short talks arranged by the B.B.C. " New Ventures 
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tells us that by far the most important attempts outside Great Britain to utilise 
wireless in the service of education have been made in Berlin by the organisation 
known as the Deutsche Welle. 

I have endeavoured—without, I hope, making my paper too long—to give 
you a brief survey of recent developments in educational broadcasting. 

I hope you will forgtve me for having dwelt so much on the expressed views 
of other people—^and for having quoted so freely ; but the essence of a survey, 
as I understand it—is to put forward in palatable form, the bare facts of the 
matter. 

Now—what of the future ? 

To conjecture about the future of educational broadcasting is something 
which I feel neither able nor qualified to do. To attempt to read the signs 
of the times—especially as they are writ as large just now as at any time in 
history—and to suggest how broadcasting seems to lend itself to the service 
of education in a comparatively unexplored field is something 1 shall try to do. 

In attending educational conferences one is struck by the amazing similarity 
between the high ideals which characterise the vast majority of presidential 
and other addresses one hears—and at the amazing support whicli—at the 
time —is always giv(*n to one Ideal in particular. 

1 almost wish 1 were a teacher so that I could, as Sir John Adams does— 
disarm criticism by reminding you that when Scott seeks an excuse for the 
errors of Reuben Butler he says “ for the man was mortal and had been a 
.srhoolma.stcr.” Fortunately, however, one can often pass on things to others 
which one may not oneself be credited with understanding. 

A story is told of a parrot whose owner sought to teach it to talk. “ Lieba 
Laura he said to the bird each day as he sat before its cage, trying, contrary 
tf) all the best theories of heuristic methods to make it acquire .something by 
vain repetition. The parrot was adamant. Its apj)erception mas.ses were 
distinctly thin. Its owner, who had neither the patience nor the j)ersistencc of a 
Nunn, nor a Montessori, gave it a week. At the end of that time he wrung its 
neck and threw it, possibly, as a horrible example*, amt)ngst its cousins in the 
lien pen. Early next morning remorse shook him, and hastily dressing, he 
went out determined to atone in some degree for his hastiness by giving the 
bird a proper funeral. But the parrot was not dead, though .six of his prize 
pullets were, and clinging triumphantly to the neck of the seventh was his 
parrot all cock-a-hoop, shrieking cacophonously into the unfortunate chicken s 
car “ say Lieba Laura, then, say Lieba Laura. ” 

That is my apologia. 

The ideal which is the keynote of so many speeches and addresses on education 
takes the shajx* of the aphorism Individuality is the ideal of life.” 

In the pa^t five years I have not heard a good speech nor read a sound book 
about education which did not cither assume the trutli of this statement, or 
.seek to describe and elaborate methods of teaching to the end that individuality 
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might have scope to develop—as develop it does—in an atmosphere where 
there is an abundance of common interests and varied experiences. 

It is an aphorism the truth of which is being impressed upon this generation 
as vigorously as is the poignancy c)f the unemployment problem. 

Those who awake early in life to a fear that they are in danger of being 
intellectually equipped with bow's and anows to light in a world where their 
elders and betters use powder and shot, dimly recognise that individuality 
is their heritage, and they s(*ek it—or the atmosphere in which it develops— 
within the confines of their environment. 

One does not have to be a student ol the art ol education to belie^'e tliat 
Education mu.st aim at the cultivation of individuality. It is a thought which 
])ervades. 

All our literature is full of it. IVstalloz/i gave it to the World—Froebel 
philosophized about it and dev eloped it. Heibert wove a Psychology round it; 
Montessori is full of it. William James never allows one to forget it. Sanderson 
of Oundle applied the principles wliich underlie it as. in a lesser degrei', Thring 
of Uppingham did beloie him. Every psychologist, philosopher and school¬ 
master writes and spi‘aks of it. Onlv those whom Profe.ssor Laurie brands as 
“ 'I'eachers by the (irac(‘ of (iod ” fail to see it. 

There are some things in life so overwhelming!}' convincingly right that one 
does not question them. Tliis is one of them—this idea that the real aim of 
education is the cultivation of character and the preparation of man’s environ¬ 
ment, to the end that his individuality may have complete freedom to develop. 

It seems unthinkable that any other le.sser considerations should govern 
our systems of education. But they do. They have to. 

Those charged with the task of administering public education are faced 
with a grim task—about half a million children pass out of our elementary 
schools annually. They have to be intellectuallv e(]uipj)ed to live and move and 
have their being in a certain environment, the nature of which can often 
be anticipated. It’s all very well to talk of giving their individuality 
opportunities of dev^hjping—it’s <if precious little use to them without the 
three R’s. They have to earn their bread and butter in a world where 
individuality isn’t at a premium. 

The problem is one which has been recogni.sed and faced, (ireat efforts have 
been made so to adjust the values of subjects taught at various stages of 
development that neither the knowledge which the child acquires nor the 
experiences from which his power t(> form judgments is obtained should b<* 
ineffective in making him a useful member of society. 

What is known as the problem of post-primary education offers the greatest 
difficulty. The Haldane Repcjrt (The Next Step in National Education) con¬ 
firmed the growing feeling that from the age of eleven onwards all normal 
children needed " schools of a new type adapted to their varying needs and 
eapacities.” The report tells us that “This problem of liberalising the 



^588 JOURNAL OF THE ROYAL SOCIETY OF ARTS. July 19,1929 


curriculum and of bringing it into closer relation with the realities of the 
world and the interests of the pupil, will become ever more urgent as secondary 
education extends and includes a larger profW)rtion of the adolescent population 
within its range." 

Fortunately broadcasting is not faced with the same task. It is not concerned 
with the task of Public Education and it is therefore all the more free to fulfill 
this long felt want. 

The Report speaks of l)ringing the curriculum into clo.ser relaticm with the 
rt!alitU!S of the world. 

SuR^ly this is just what the broadcast lessons are designed to do ? 

'I'he supplementary courses arranged in connection with the teaching of 
History and (teography are typical examples. It would be hard to imagine 
anything better calculated to make a realistic appeal to the imagination than 
one of Mr. (‘lifford ('ollinson’s trav(‘l talks coming on top of a sober study of the 
geography of the places he descrilx's. 

Dr. \unn in “ Education : its data and ])rinciples " reminds us that 
" a normal child's appetite is as varied as it vigorous, and that it can rarely 
resist the temptation to (‘mulate another’s exploits, so that it is not often 
dithcult to make liim tak(‘ his intellectual meals pro\ idtul that tlu‘ fare is properly 
chosen and attractively set out." 

Hroad(‘asting provides a nii'dium through which tin* child can (ome in real 
contact at first hainl with just such exploits. As for choosing and setting 
out the meal attractively. 1 can only tell you that to watch a class of children 
listening t<» Miss Khoda Power describing a country fair in the middle ages is a 
sigl»t that does one good. 

'* Data and first principh's ’’ also tells us that individuality only devt'lops in a 
s^K'ial atmosphere wliere it can find common interests and (oinmon activities. 

Broadcasting can help to create that atiiKJsphere. 

'I'he .\rmistice Day PereuKUiy ; the Broadcast troni the Menin Ci.ite ; exent*^ 
of gre.it national significance these are of tht' essence of common interests 
it is through siK'h things that we learn to unite in a common bond--we and 
our children. I'his way he the means of inculcating ideals. " Art and 
literature. ” writes William ( handler Bagiev in “ The Educative Process,” 
" p(M‘try, the drama and fiction, music and religion, are the great media for 
the trajismission ot idi'als and as such full'd an educative function far more 
fundamental than our didactic pedagogy has ever realised.’’ 

I am not making a play on the word transmission but none of these things 
-■ neither poetry, drama, music, religion nor fiction, are < luitted from the 
programmes. 

It IS unfortuiuite that since tiie connotation of c(*rtain tiTins brings a sort of 
standardised denotation in its wake, we cannot change them altogether. 
Education for instance. For many of us it has come to denote an uncongenial 
atm»>sphere in which textbooks, time-tables and examinations predominate 
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' just as the term religion still, alas, conjures up for many an atmosphere redolent 
only of churches, prayer books and controversy. 

Those who have studied the principles of Montessori as applied to children, 
i)T the Dalton plan as applied at a later stage in life, have found 
that this tendency to put education into a separate, definite, uncongenial 
category has been a great obstacle, just as our real religious reformers rank 
as their greatest enemies those whose religion is brought out on the Sabbath 
to be burnished up for the edification of their neighbours. 

Broadca.sting does not lay the emphasis on the formal values of its subject 
matter. There is an appeal to the imagination. “ W'e should take the child 
seriously." says Dr. Nunn, " as he takes himsell. as poet, or dramatist, engineer, 
survryor, chemist, astronomer (»r sailor, aiul should lielp him to explore as 
fully as lu‘craves, those concrete modes of self-assertion. . . . His studies 
should be so shaped as to help him to be in imagination and in anticijxitioii 
a sharer in tho.se ])ha.ses of human (dfort which have most significance for 
civilisation as a whole. His history and geograjihy should look largely towards 
politics in tin* wider si‘ns(', and economics. His science should make him a 
fellow worker with men like Pasteur ; his mathematics .should teach him the 
value of abstract thought in relation to the practical affairs of life, for t(‘achiug 
given in the spirit thus indicated makes as direct an appeal to tlu' ])lay motivr 
in the adoh'seent as the invitation to make h(‘lieve does to the ('hild."* 

J suggest that along such lines as these broadcasting can do a tremendous 
amount to bring children, through the ordinary subjects of their curriculum, 
and without interiering with their vacational 'studies, into touch with the 
realitit'S of life 

rhe roctoi o{ a parish in Llandudno, in the coursi* (;1 an add»'» ss rlelivered at 
blaster to members of tin' National rnicui of Teachers ('onfiTcnce. remark('<l 
that all the liistor>' he could remenii»er wa^ William ro()(). He would not 
have* minded .so much, he told us, il only they had told him why he should 
remember William - io()(). Hut that was in the days when, as Sii John .\daius 
])Uts it. m oniei to ti'ach John Latin «)iu‘ lunl to kn(»w Latin, but imt n(‘cessaril\ 
|(»hn 

Vt)U see 1 have unblushingly torn Irom tluar conte.xts some of the utterances 
ol our educational psychologists with whose writings you arc' no doubt V('ry 
much more familiar tlian am J. Hut you will agri'c that this is a lield in which 
broadca.sting has an important part to play And even if .some of the 
aphorisms 1 have cpiutcd were not meant to stand 011 their own feet, do tliev 
not take on a new significance with the potentialities of broadcasting as a 
bac kground ? 

The method of illustrating my point is, I liope, at*all events, preferable to 
voic ing metaphors, which, as Adams puts it, have a way of getting the* bit 
betwc'eii their teeth and leading one far from the point, l^roadcasting can 

^ Dr Percy Vunn, Education :i(s data and first f>nncip^c<. 
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do much to make this ideal of education—^the cultivation of character—a more 
tangible thing. 

William James, writing on the things that make a life significant, reminds 
us that ** life is soaked and shot through with values and meanings which we 
fail to realise because of our external and insensible point of view."* 

The first-hand experiences which broadcasting can bring us must surely 
render our attitude towards life less external, less insensible, less "aloof ? " 
You can’t hear Sir Walford Davies explain the language of music and afterwards, 
hear the Unfinished Symphony without getting a glimpse of the meaning and 
the values it holds for other people ? 

There is a grave absence, we are told, in the life of the nation of three essential 
things—fixed principles, conuadeship, and vigorous aspiration. 

We are wont to say that the cataclysm of 1914-1918 was a war to end wars ; 
that never again would man submit to such a useless, hopeless, horrible anni¬ 
hilation of all that is best and greatest. How many of us really believe that 
we are as far away from the possibility of a repetition of anything of that 
kind as we would like to believe ? Most of us have an amazing tendency to- 
refuse to sec things wc do not like seeing, and to refuse to hear things we do 
not like hearing. 1 do not think, however, that anyone to-day would deny 
that there is still much to be done to supplement the curriculum and to brighten 
the environment which are the heritage, thanks to our education Acts, of all 
children to-day. Broadcasting can play a great i)art in teaching children, 
and grown-ups, too, not only what to think, but how to think, in showing them,, 
if possible, that such things as prejudice and bias, which lie at the root of all 
our trades and industrial disputes, are, after all, but forms of psychological 
phenomena which, like complexes, have only to be explained to be understood. 
Broadcasting can help us to know how to set about seeking the truth that 
sets us free—it can teach us what William James tells us is the first thing to* 
learn in human intercourse: " non-interference with each other's peculiar 
ways of being happy," and it can teacli us—again 1 must turn to Dr. Nunn— 
" that freedom for each to conduct life’s adventure in his own way and to- 
make the best he can of it is the one universal ideal sanctioned by nature and 

approved by reason ;."* That broadcasting can bring us nearer ta 

that ideal 1 am certain. 

It rests with the teachers. 

I wish to make my acknowledgements to the B.B.C. for permission to read 
this paper, to Captain C. G. Graves for his valuable comments, to Mr. Bishop 
(also of the B.B.C.) for reviewing my references to the work of Education» 
Engineers, and tb Mr. E. M. Rich of the Education Department of the L.C.C- 
for his advice. 

• Talks to teachers on psychology and life's ideals. 

* Dr. Percy Nunn, Education : it* data and first principle*. 
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I am also particularly glad to have this opportunity of placing on record 
my sincere gratitude to Mr. Stobart, B.B.C. Educaticm Director, without 
whose personal friendliness, advice and guidance in the past two-and-a*half 
years it would have been impossible for me to have attempted a survey of 
this kind. 


J)ISCUSSION. 

Thi: Chaikman said the audience would agree that they had heard an extremely 
interesting survey of the educational activities of the B.B.C., and a very able apologia 
for them. Tlie lecturer’s text had Ixjen very interesting, but, personally, he 
ventured to think that he had bcHJu even more interesting when he had got away 
from his text. The lecturer had dealt s<j comprehensively with the problems of 
broad('a.sting that it would lx* impos.sibIe for anyone to follow him through the 
paper even with the briefest comments. His (the ('hairman's) best plan would 
be to confine himself to pointing out how broadly the lecturer had treated the 
<|U(‘stion, and in what a modest .spirit, as an othcial of the B.B.C., he had dealt 
with the problems which that Corporation had to face. In particular, tin-* 
iiudience must have betm struck with the way in which the lecturer insisttsl 
that success 111 broadcasting was not a matter lor the B.B.C'. alone. It was 
essentially a question for co-operation lietween the Cor^^oration’s oftici'rs and the 
schools. Then* was an educational technitiue of a defmitely new kind to be worked 
out. and the Corporation was fortunate, and the education of this country was 
lortunatc, in that attempts to work out that techni(|u<‘ were being tostt*red by 
young men so able and enthusiastic as the lecturer. 

Captmn P. 1*. lu KKusi.i V said he did not know if the audience realrstni the 
relative positions between the lecturer and hiiUvself. JVrsonally lu* considered the 
lecturer was neither flesh nor fowl nor good red herring at tlie B. H.C. Thi‘ Iirturer 
was partly on Mr. Stobart's staff looking alter education, ami lu was partly on 
his (C aptain Kckerley’s) statf looking after lh<‘ technical side. WheneviT Mr. 
Fletcher did anything really good, an<l was worthy of being on the engineering 
side, he immediately said to him, " Wonderful ! " When, liowexer, the Un turer 
<lid something ot which he (Captain JCckersley) did not approve, lie said, ‘ ()h, 
those educational people ! ” On the present occasion, howtwer, the k'cturer was 
<lctinitely on the technical staff ! 

Tho.se present had listened with great instruction tt) the lecture. IVisonally 
he had learned a great deal about the educational side ol the work. He kn<‘w 
perfectly well why Mr. Fletcher had left out the technical side. It was because 
he e.xpected himself to deal with that side, feeling for once that he was boss. 
However, he w'as not going to say anything about the technical side at all. He 
was going to challenge Mr. Fletcher upon his own ground, because lu* lt‘lt that 
nobody who opened a discussion should, by any manner of mt‘ans, agree with 
the lecturer in aiiv way ! There did seem be a different point ol view whicli 
one might take up aliout the whole of the broadcasting service. I le would cliiillenge 
Mr. J^'letch(*r by asking him : Was it really neces.sary to insist upon llic educational 
side of broadcasting, when the broadcasting service, run properly, was e.s.sentially' 
educative in itself ? What he meant was that the very fact of playing a symphony, 
ef allow'ing a certain person to talk, of having a cultural ideal behind broadcasting, 
gavg it an intrinsic value, and made broadcasting educative by little homeopathic 
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doses BO that people hardly knew they were being educated. And one wondered 
if that was not the best way of educating people. One wondered, in fact, if the 
label " education " did not cause more “ clicks " throughout the country than 
any other word in the language. Very stupid people said, “ When I come home 
in the evening I want to be amused ; I do not want any of your education ; 1 am 
tired, and I want to listen to a good old military band.” Such people were probably 
perfectly sincere. Directly it was stated that there would be an educational talk, 
they “ clicked.” It was possibly in the wrong spirit to say to such a man what was 
said by the lady in Punch who was taking her child out for the day. She was 
dragging her little girl, who was crying bitterly, along with her, saying : ” You 
have come out to enjoy yourself, and enjoy yourself you will, you little beggar,” 
Personally he often wondered if the label ” The educational hour ” did not tend, 
to an extent, to destroy the good which might be done by gentle insinuation. 11 
was such labels that made people say, ” I resist this thing,” whereas they could 
be brought to an unconscious enjoyment of it. It should be pointed out to them 
that, really and essentially, amusement was education. 

The first time a man heard a difficult piece of music he said, ” 1 did not enjoy 
that at all,” but if it was a good piece of music, and he persisted in listening to it, 
he would soon get to enjoy it. For instance, w'hcn he himself had had his first 
whisky and soda he had thought it was filthy, but he had persisted -and persistt'd 
80 much that he could hardly now do without it. It st*emed to be very much the 
same with the H.B.C.’s educational work. At first it might be thought nauseous,, 
but in the end become to be looked upon as invigorating stuff sent into the minds 
and ears of the listeners, who would eventually find themselves educated without 
knowing that they had bwn. Tlierefore he asked Mr. Fletcher if it was really 
necessary to go round to the scho<»ls, to insist upon formal education, to label 
things too much, to make a formal song and dance about it, when it might he 
intrinsic in the whole affair ? 

He was second to none in lielieving that broadcasting had an enormous future 
b<*fore It. Broadcasting, properly handled, could give a leadership as nothing eUe 
in the world could. It had possibilities and potentialities greater even than those 
held at firesiuit by the commercial and competitive press. The press of this countr> 
were under the terrible obligation of getting advertisements, of making profit 
and of going down to a certain level because they had to be competitive one against 
the otlier Broadcasting had none of those disabilitie.s. He would utter a serious 
note of warning m regard to broadcasting, and that was that its responsibilities 
were so enormous that it must not go to the other extreme of getting a superiority 
c<miple\. It must realise that it was in the end a thing which should have a leader¬ 
ship, which should have a conscious ideal that should not label itself and that 
sliould not be too organised or ton formal, but which still had to remain hunnii 
if it was to get the confidence of the people who listenwl, 

'PhatVas his criticism of formal education that it was taken with a measure 
of suspicion by people. If he might suggest it to the lecturer, possibly more good 
would Ih- done without too many labtds, without t(30 many principles, but with a 
gtKKl deal of humanity. 'Phat was his sole challenge to Mr. Fletcher’s most instructive 
lecture. 

Then* was a technical scheme at present under discussion which would enable 
the particular work of Mr. I*'letcher and his colleagues to go forward with great 
rapidity and give more flexibility to it. The Corporation were trying to arrange 
a scheme throughout Britain whereby every person could have an alternative 
programme. The first station vas lieing built in l^ondon. There would be other 
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^ stations in Manchester, Glasgow and Cardiff. The Corporation would soon be 
' able to guarantee to every listener throughout the British Isles the choice of 
alternative programmes. 

Sir Richard Grcgory said there was a very great work to t>e done by the 
B.B.C. in regard to educational broadcasting if only the word “ educational " 
could be got rid of. It was curious how the English people disliked the idea of 
being educated. There was quite a different point of view towards education 
and everything relating to it in Scotland and in Germany. The view which the 
B.B.C. had in inaugurating such educational talks was to inspire intere.st in subjects 
not usually included in the curricula of secondary or other schools. As he understood 
it, a speaker from Savoy Hill occupied much the same position as the itinerant 
lecturer who was brought in from time to time. Nothing but good could come 
from that kind of talk, assuming, of course, that it was not pa ft of the ordinary 
school work. It was when one attempted to make those talks work, with the 
pupils set definite exercises upon them, and instructed to make notes upon them 
in the course of their ordinary les.sons that otic was faced with certain difficulties 
which were obvious to every teacher. Teaching a class was very different from 
lecturing. It was impossible for anv talk to be more than a lecture, unless one 
could create some new kind of attitude on the part of the teacher towards it -a 
teacher who was going to be a kind of transformer himself of the information given 
III a talk, and to use that for his own purposes in lessons. 

As one who had listened-in a good deal, he could not help but marvel at the 
xariety 111 the character of the programmes which were provided. A most 
important influence had been exerted by the B.B.C. in cultivating an appreciation 
of what was worth while. It could still be expected with conlidence that the B.H.t'. 
would carry on it^ great work by niflueiicing the minds ot all who hs(cni*d-in. 
'I'he B.B.C^. would I'vonlually arrive at a means of using that “ voice out ot tiu' 
ether" to carry inlo the human mind thoughts ot the highest txpe which would 
!)(• reflected ui liumaii action 

'VIr, '1 Smiih lemaiked that thi're must be hundreds ol thou oids ol jieopb* 
who had no prop“r jK'coniinodation in whicli to listen-iu During the pievious 
week there had been a gr.imojihone concert given in V\'hitechai)el by the il M \’. 
I'ompanv which had lasted ()\(’r two hours and al wliuh J.^oo pco])li attendi*(l. 
Was it not possil)](‘ for the li.lkC' to broadcast operas ninler similai < onditions, 
<iiid .ilso to provide someone to explain the opeia ^ Was it not peilnqi-i ti fallacv 
to broadi:ast in the elementary schools duting school hours ^ Dul il not weaken 
the position and pirestige of the teaclier alter the childnm had lusinl a spcM iahst 
Had not broadcasting also reduced th(‘ number ot cluhlren who were l<iking uj) 
the cultivation of music personally ? 

Mr. T. Maynard Tipfiet.d, referring to one of the last speakei’s ])omt.s. thought 
te.ichers would rise still higher m the estimation ot the school children, by being 
<ible to add to and supplement broadcast lixitures. He was (onvinced that 
broadcast les.sons were extremely beneficial to the school rhildreii 

Mr. Vai. a. Bkli. also felt that tlu' teachers’ prestige* was not going to suftei 
bv broaxlcast lectures. In f;ict, he had heard one voungster .say, «ifter hi*anng 
a loud-.speaker : "If our teacher talked like that we would throw tomatoes at 
ffim." Certain lectures could be of enormous lienefit to the .si hohirs As Eduea- 
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tional Adviser at Wandsworth Prison, he testified to the great benefit of wireless. 
He had been surprised to get reriuests from many men there that certain books, 
of which they had heard over the wireless, should be put into the library for their 

U8t\ 

Miss C, I'.ook (Mass., i:.S.A.) thought the lecturer would agree with her that 
the further away w(‘ got Irom general recreational broadcasting towards the more 
educational type of broadcasting, the nearer we came to a very dangerous line 
of distinction between what was education and what was propaganda. She would 
like to know how the scientific, unbiased character of the broadcasting such as 
Mr. Fletcher had described was to be guaranteed. 

Mr. Cii.oROK h'Linciii k thought that perhaps Captain Eckerslty had produced 
a wrong imprc*ssion upon the audience. It would be absurd to suppose that Captain 
Fckersley was not enthusiastic in the matter of educational broadcasting. Captain 
iCekersley believed in the great cultural value of broadcasting, and in a broad 
cultural education ; he only objected to the lalndling of that as “education." 
Then* was an absence of any reference in the paper to one matter which lay very 
close to his own heart and conscience. He had spent part of his life in teaching 
and in administering education in remote rural districts. This country’ still 
had iH'fore it the problem of keeping people on the land and retarding the intlux 
ol pt‘ople from the land to the large towns, already too crowded. Yet he had 
to declare that if he had to live, especially in winter, under conditions w'hich 
characterised manv of the rural districts of these islands, he should long for the 
glare of tlu* city and the jazz band.- It did not follow that one should .seek to give 
to the ptHiple in remott* rural areas indeed, it would lx* a shtxiking abuse of our 
responsibilities to do so the glare of the city and the jazz band even if it were 
]X).ssible. The problem lum. as always, was how to impro\e the amenities ol the 
countryside and to facilitate cultural influences which need not be labelled 

Education “ and in such work broadca.stmg was an agent ot the hrst importance. 
He rememlxTed discu.ssmg this problem with memlx*rs ot the Ibiited States 
t'iovernment twenty-three years ago, who had the same problem to face*-that of 
keeping ptniple on the land. At that time the authorities sought to introduce the 
telephone into most out-of-the-w'ay rural di.striets in order to give* the people 
there a little of .social contact. Every rural district in this country should have a 
village hall in which then* was a receiving apparatus. He hoped by the alternatne 
svstem, to which Qiplam Eekersley had referred, a programme would be issued 
which would gn e such people Ixith amusement and education ; he w'as coiiMiiced 
that there were many ptsipU* in rural districts who would mucli prefer the latter 
to a jazz band. 

THi:*l.KervKi:R, replying, said that they must not take ( aptain Eckersl<*v too 
seriously .sometimes he (Captain Eekersley) was like the orator who said, “ 1-lefore 
I bc'gin to spt*ak 1 want to say a few words." Captain Eekersley had said a lew^ 
words and the laird had dt*livered him into his hand. 

('aptain Eekersley hatl no use for formal education yet he spoke French fluently 
-- more than a Tittle (ierinan, and was a distinguished engineer. When thev taught 
him thesk* things did they call them by any other names ? The B.H.C. did not 
lay emphasis on the intrinsic value of its broadcast educational matter -(.in the 
other hand, it did not insult the intelligence of its listeners by wrapping up what 
w'as instructive and interesting like some sort of sugar-coaitHl pill. 
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If there were people who supposed that because a talk was instructiv’e was 
educative—it was therefore boring, then perhaps the B.B.C'. might be the meaiis 
of demonstrating to them that it was not so. and might cultivate a taste for deeptT 
onquirj^ into matters worthy of serious study. It was at that that they aimed. 

Besides, the B.B.C. did not force education upon people—no one was under 
compulsion to listen - there Were alternative programmes. But there were many 
people who wanted to learn, as was show'ii by the sale of educational text books. 

Referring to Miss Cook's remarks, Mr. Fletcher went on to say that it was not 
a question of getting aw'ay from recreational broadcasting down to broadca.sting 
w'hich was labelled “ education " «'is such. Nobody could seriously consider th<* 
problems w'hich faced this country to-day and honestly say that one could teach 
pcKJple the things they had to get to know' in order to li\e and mo\ e in this w'orld 
and y^t pretend that it w'as anything else but education Why try to get away 
from the fact ? The B.B.C. recognised th(‘ importance of guaranteeing tfie 
" scientific " unbiassed character of the educational matter broadcast. They had 
set up two Central Councils repre.sentative ot all the prominent authorities 
concerned, and the. teaching profession itself was well represented. 

He did not think that broadcast lectures w'Oiild weaken the position ot the 
teaclu'i! The best guarantee of that was what th(‘ teachers themselves said, and 
in this'connei'tion he drew the attention of the audience to w'hat the head of a 
men’s e\ening institute in the Kiid ol London had said ; “ You are doing 

one \L'ry irnportant thing for us You are putting us in touch with first-class 
}<cholarship and opinion, thus invigorating us, and particularlv me, in our ettorts. 
The danger of all schools and ours is a .school, of course -is dust, mental dust. 
You are throwing open the w’lndows for us and giving us draughts of Iresh air.” 

Sir Richard Crcgory had touched on a point which he would like to have 
elaborated, namch, the v ital importance ot broadcast matter m stimulating 
further interest and studv II tliat was not the hegiimiiig and end of what the 
Cor])oralioii was trying to do, it w'as something very like it. 'I'hey were trying to 
do tw'o things. Tlu‘v were trying to bring fresli v'oices into schools, and tluw wme 
trving also to stimulate an interest m subjects which the* iiverage individmil could 
not get in the environment in winch he or she was ordinarily jiK-.ed 

A licartv vote of thanks to the h'cturer concluded the meeting. 


NOTES ON BOOKS. 

PkAC in, VI CoioK Phoio(,raphv. Bv 1 '. J. Wall, b'.C'.S., b'.H.F.S. J.ondon . 
( hapman & Hall, Ltd. 15s. net. 

This IS the .second edition of an American manual which has been in wide use 
since its first appearance in 1022. While the theoretical side of the subject 
is .somew^hat meagndy treated, the practical details are particularly full and 
intelligible, and include sumniari.sed working instructions lor almost every known 
proce.ss of colour photography. 

The paucity of systematic explanation of the princiules on* which the A-anous 
methods are based, while resulting from the author’s <leid)erate decision, is never¬ 
theless to be deplored. Not only is a clear general view' of the subject thereby 
rendered unnecessarily difficult to obtain, but even the miist practical instructions 
ire much harder to grasp when their ultimate purpose is obscure. 
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Excluding one or two interesting but quite unpractical processes, it may be 
explained that the “ colours ” in a colour photograph consist of dye-stuffs suitably 
disposed ; the problem being so to arrange matters that these dyes are laid down 
in the final transparency or print in such a manner as to produce, to the eye of an 
observer, a chromatic effect comparable with that of the original object. Technical 
imperfections apart, this can in theory be effected by the use of only three different 
dyes. It is true that the resulting colours may be very different in physical con¬ 
stitution from the originals, and that a spectroscope might not be deceived for 
an instant by the imposition; but the eye is not a spectroscope, and all that is 
necessary is that it should be suitably stimulated. 

'I'he practical processes in use for building up the final picture fall into two funda¬ 
mentally different classes, the subtractive and the additive. In the fornier, the 
picture consists of three superposed transparencies, each transparency being stained 
with one of the three dyes already referred to. White light traversing the combined 
picture was to run the gauntlet, so to speak, of all three dyes in varying depths of 
intensity ; at each film it will lose some of its original colours, and its final hue, 
as it reaches the eye, will thus be determined by the relative densities of the three 
coloured films it has traversed. 

'rh<‘ additive process is vtTv different. Here, as a general rule, we produce a 
mosaic of very minute spots, each spot Inking stained by one only of the three dyes ; 
so that from any small area of the picture the eye receives a group of minute light- 
pencils of the three colours in (juestion. Which will predominate, however, will 
obviously defH'nd on the relative numliers of the differently coloured spots in the 
area ; and since the spots are far too .small to be vi.sible individually, it is evident 
that a blending will occur in the eye, and that any desired hue can l>c given to the 
area by proper adju.stment of these relative numbers. 

An important theoretical difference between the two classes is that in viewing a 
subtractive picture one .sees light wdiich has passed through three coloured films in 
succession ; w’hereas in an additive picture all the coloured grains of the mosaic 
lie side by sidi*, and no pencil of light has to penetrate more than one. It is not 
difficult, therefore, to imagine that the three .stains used in the first process havt* 
to lx* totally different in colour Iroin those u.sed in the second, if similar chromatic 
cdtects are ultimately to lx- produced. 

The author begins with inetluxls founded on the subtractive principle, and 
de.scrilx's how the prexess starts with the pnxluetion ot three negatives, taken 
through three diflerently coloured screens, Flie exposures may be made 
simultaneou.sly, using a single lens, in a special camera ; or successively, using an 
tirtlinary camera ; or again one may use a ” tn-pack,’’ which consists essentiallv ot 
a pack of three films, practically in contact, of differing colour-sensitiveness, and 
separated by colour-screens. 

Next are descrilxxl the great variety of proce.sses by w'hich the coloured 
tran.spitrencies are pnxluced from th<* three respective negatives, full practical 
details being given 111 almost every case. Though the.se details differ very widely, 
the methixls approximate in principle either to the gum-bichromate or to the carbon 
]>rotess, ;is used in moiKX'hrome photography. 

Turning to the additive processes, we find that these are represented almost 
entirely by th<‘ so-called " screen-plates.” of w'hich the best-known example is the 
AutiK'hronie. 'I'he mosaic, to which reference has already lx?en made, is produced 
in Several different w'ays. In the Autochrome, brightly-dyed starch grains, of thret* 
flffterent colours, are mixed in such proportions as to form an apparently colourless 
heap, which is then spread over the the film in a layer one grain thick ; in other 
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screen-plates, a coloured geometrical pattern of minute spots is printed mechanically. 
It is to be noted, as an interesting feature of screen-plates, that the coloured light- 
filters, through which the emulsion is exposed, are thus the actual spots of colour 
which compose the final picture. 

The author does not confine himself to methods which are commercially 
practicable; and some of his most interesting chapters deal with so-called 
“ laboratory processes ” which- can never come into popular use. Included in 
this gtoup is the beautiful device of Lippmann, in which the colours are produced 
by optical interference or diffraction. 

A final chapter is devoted to cinematography in colour. Although this problem 
presents difficulties of its own. it opens up the possibility of two additive processes, 
both differing es.scntially from anything so far described. In one of these, three 
images of different colour are projectt‘d simultaneously, through three lenses, on 
to the same .screen ; in the other, which also fulfils the additive* condition, though 
in a peculiar manner, red, green and blue-%iolet pictures are projected in regular 
rotation. ICach image, of cour.se, persists long enough on the retina to be blended 
with its successors in- the familiar cinematographic fa.shion, and the ettect produced 
is one of normal colour. This particular method, however, amongst other dis¬ 
advantages, has that of frequently producing severe headache in the observer ; 
and since all the alternative processes suffer from defects and difficulties of one* 
kind or another, the author is certainly justified in remarking that "cinematography 
in colours is hardly within the purview of the average amateur " 

.\ History of British Water Coj,our Paintin(;. By H. M ('undall. Lonilon . 

B. T. Batsford, Ltd. 25s. net. 

Holbein introduced tlu* miniature into this country, and a Fleming, Wyngaerde, 
familiarised our artists and patrons with the tinterl topographical drawing. More 
important was the influence of Wence.slas Hollar in the seventeenth century 
Hollar was brought over by that famous liarl of Arundel to w'hom Van Dyke 
ow'ed so much, and of whom KulH*n.s painU*d the admirable portrait that is in 
the National Gallery. 

It was a long lime before Jand.scape painting in water-colour broke away from 
the topographical tradition. The old technique w’as admirably u-sed by Kowland.son 
for caricature, ;nid the new* technique foreshadowc*d in the work of Alexander 
('ozens and Paul Sandby, rival candidates for the title of " father " of English 
water colour. Angelica Kauhniann, t(K>, though principally a painter in oils, 
did interesting draw'ings in wash. 

Richard Wilson and (iainsborough struck the fetters from the art of water-colour 
Their followers, in the more restricted sphere, wvre j. K. Cozens and 'I homas 
(iirtin, who, contenting themselves with a relatively narrow scale of colours, 
cultivated a modest naturalistic manner. Turner w^as more ambitious, and show<*d 
no less da.sh in water-colour than in oils Uis extraordinary’ evolution of .style 
IS demonstrated by three plates in Mr. Cundall’s InKik, of which this is the second 
edition, revi.sed and enlarged. Waltham Cro.s.s, plate XII, illustrates the early 
pha.se, in which Turner’s colours were .soIht and his de.signs often excelkmt. Hastings, 
plate XI11, lK*longs to his middle period, and bears a strong resemblance* to his 
animated sea-pieces m oil in the National Gallery. The Lake* erf Thun, plaCe* XIV, 
has tlie intere.sting liut (*xasperating characteTi.stics e>f the famous IVtworth 
Interior. 

At any rate, here we have the possibilities of water-colour at last projierlv 
explores 1. 
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Hfnceforw'ard every painter who had individuality managed to express his 
personal vision in this medium. Mr. GuUand’s selection of plates could hardly 
iH* better for illustrating the point. In water-colour as in oil the nineteenth 
century painters formulatwl their mysticism, romanticism, sentimentality ; their 
scientific dogma.s, their faith in aesthetic or non-aesthetic principles. From 
Constable and Samuel Palmer to Whistler, via the Pre-Raphaelite Brotherhood, 
the record is complete. On the whole one feels that the weaker the artist the 
more he is exposed by his work in water-colour, and the stronger he is, the more 
interesting is the analysis of his method afforded by his experiments with the 
less noble medium. 

The author concludes with a chapter on the New English Art Club. The short 
biographies of artists are valuable : and it need hardly be said that Messrs. Batsford 
ha\’<* produced the book in a w'orthy manner. 

Sp\nish (iARDKNs. By C‘. M. \’illicrs-Stuarl. London: B. T. Batsford. Ltd. 

25.S*. net. 

There are three .sorts of ideal garden, and all three types have their charm. In 
tlu‘ (iothic or sentimental ideal, the garden appears to have grown up naturally, 
without human intervention ; even the honeysuckle looks as if it had enlaced the 
<»ld cottage spontaneously. In the classical ideal, the formal garden is a middle 
term between architecture and fret* nature ; it compromises between the exact 
<l(*sign of the liouse and the intliscipline of the lields and woods. In the Iberian 
itleal, house and garden are one. There is one word, carmen, for the two together. 
'Phev are designed simultaneously, and are inttTdependent. 

'riu* Moorish prince's whose dazzling regime was overthrown by h'erdinand and 
Isibella were passionately fond of gardens; to this day Spain adheres to their 
sN'stem of planting 'I he .Moslem had a leaning for geometric pattern which corrected 
or strengthened his love of the luxurious ami the exotic. But the baroque, whether 
house or garden, has always been spiritually at home in Spain ; the Egypto- 
By/antine baroque of the Ommeyads ; the (iothic-Burgundian baroque, or .Mudejar, 
of the Catholic Monarchs , the Italian baroque of the Renaissance, 111 which all 
Spam was rebuilt I'or this reason, while giving the Moors full credit for their 
actual achievement, w<‘ must not make too much of their influence; we must 
acknowledge a debt to the sun and the sod. 

Nevertheless, mort' than half of Mrs. X'llliers-Stuart's book is de\ oted to Moorish 
gardens and siteN ; and h.ilf is not ttxi much. 'Phe grand manner of the Moors 
was based on a foundation that is next best to intelligent humanism ; on a coherent 
cosmogony. The paradise-garden was the earthly replica of Paradise itself. Just 
as we are given to understand that there are seven chamlwrs in Heaven, so do 
we learn that in the Moslem Paradise there are eight Pearl Pavilions : hence the 
eight glorietas in the gardens of the Alcazar, and the gloneta system generally. 

But no antitheses need be sought none will lie found -between cla.ssical 
Immanism and the spirit of the Spanish ganlens. What distinction there is. so far 
as expr^sion is concerned, is one of degree. The gardens were to be comfortable, 
interesting and beautiful. The garden architect's patron, it was liorne in mind, 
was neither a god nor a machine, but a man of sensibility and sophistication. 

lxx>k at plate LIV : Granja de Fortuny. Who would not sooner retire to 

this lovely spot than to one of the dehumanised villas of the machine age ? 7*he 
garden follows an ancient Moorish plan, and with its waterfalls and terraces of 
orange groves is an exquisite example of that mmantic type of d^-sign that is onlv 
carriedwhen man and nature are in perfect collaboration P.B. 
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NOTICE. 

COMPETITION OF INDUSTRIAL DESIGNS. 

A selection of the Designs received in the above Competition for Prizes 
and Scholarships offered by the Society and well-known manufacturers will 
be exhibited, by kind permission of the Board of Governors, in the Exhibition 
Pavilion of the Imperial Institute, South Kensington, from the 3rd of August 
to the 1st of September next, every weekday from 10 a.m. to 5 p.m. (Sundays 
2.30 to 6 p.m.) 

The Exhibition is open free of charge; no tickets are required. It will 
include Designs for Architectural Decoration, Textiles, Furniture, Printing 
and Book Production, Pottery and Glass, and for Posters, Showcards, etc. 

Several important firms have expressed a wish to offer Prizes for Designs 
in connexion with the 1930 Competition. 

A Bureau of Information has been established at the Royal Society of Arts 
in connexion with the Competition, for the registration of the names and 
addresses of exhibitors who desire to obtain employment as designers. These 
lists are at the service of manufacturers in search of designers. 

A report on the competition, including full lists of awards, will be published 
in the Journal at a later date. 


REPRINT OF CANTOR LECTURES. 

The three Cantor Lectures on "Biology and Refrigeration'' by Dr 
Franklin Kidd, M.A., D.Sr., recently publi.shed in the Journal, have been 
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Secretary, Royal Society of Arts, John Street, Adelphi, W.C 2. . 

A complete list of Cantor, Howard and oth»T fectures, which are available 
in pamphlet form, can also be had on application. 
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Sir Richard A. S. Paget, Bart., in the Chair. 

The following paper was read:— 

SOME MODERN ASPECTS OF ELECTRICAL COMMUNICATION. 
ADVANCES IN TELEGRAPHY AND TELEPHONY. 


By G. H. Nash, 

European Chief Engineer, International Standard Electric Corporation. 

In order that some of the more modem aspects of electrical communication 
may be followed with clarity, it will be desirable first of all to take a broad view 
of the major elements that enter into the modern telephone or telegraph 
communication system, but before taking this broad view it may be well to 
remind ourselves that this lecture before the Royal Society of Arts is only 
one of many previously delivered in this building 

The Royal Society of Arts has encouraged electrical communication from 
its earliest stages, and as long ago as 1856 the word “ telephony ” appeared 
in the Journal of the Society, when it was applied to a method of transmitting 
musical sounds. One of the most important contributions to the subject in 
the Journal was the account on November 30th, 1877, by Professor A. Graham * 
Bell himself, of the articulating telephone, on which occasion the harmonic 
character of alternating currents was for the first time revealed and recognised. 
Also, in many lectures particular aspects of communication by wire have 
been dealt with ; amongst others I would mention submarine telegraphy, 
the Hughes type-printing telegraph, and the D’Arlincourt method of trans¬ 
mitting writing 

Agaifl, in successive Cantor Lectures, the story of Hertzian wave telegraphy 
has been told, and one of the most recent lectures on this subject was that 
given by Senator Marconi, when he described the results of his experiments 
with Beam Transmission. 

The purpose of the present lecture is to discuss some of the lesser known 
problems which arise on very long distance telephone connections, and to 
explain how, by modern methods of telegraphy and telephony, a number of 
communications can be made simultaneously over a single pair of wires without 
interference. Therefore, for the purpose, I have had prepared a diagram 
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(Fig. x) which shows the main links in a long telephone connection between 
two subscribers over two continents and including a transoceanic radio link, 
and I will describe briefly the various stages of such a connection, and, in 
passing over them, refer in some cases to recent improvements. 

The diagram, as you observe, shows the complete connection from telephone 
subscriber to telephone subscriber in which is included, first the private branch 
exchange, then the automatic exchange, then the trunk exchange, then the 
two-way repeater on the trunk line, then the distant trunk exchange, then 
the technical operator’s position controlling a wireless link, and so on through 
a similar train to the distant subscriber. 

Reviewing this diagram step by step, it may be advisable first to say a few 
words about the subscriber's set which, extraordinary as it may sound, has 
not received its fair proportion of scientific thought and investigation when 
compared with practically all the other equipment shown on this diagram. 

The subscriber’s set, as the sensory organ of the telephone S5rstem responding 
to the sound waves emitted by the speaker and ultimately converting the 
received electrical currents into sound waves by means of the receiver, is one 
of the most important parts of a telephone connection ; since there is no change 
quite so radical as the conversion of sound energy into electrical energy, and 
vice versa, for no telephone system can be possible without the means of doing 
this. 

The subscriber's set has, however, to do a good deal more than act as the 
speech and hearing organ of the telephone system; it has also to act as the 
nervous system, inasmuch as it calls attention by the ringing of the bell to 
an incoming call, and it attracts the attention of the exchange operator when 
an outgoing call has to be made. Still more than this, in the case of a set 
connected to an automatic exchange, the dial by the manipulation of which 
the complete automatic connection is set up may be regarded as equivalent 
to the motor centres of the brain. All these functions have to be performed 
by the ordinary telephone user, and everything must, therefore, be simple, so 
that there may be no difficulty or confusion arising when an individual uses 
the telephone rarely, or even for the first time; in other words, the telephone 
system has to be placed within the reach and control of the subscriber, 
it has to be operated (in the case of automatic telephones) by the subscriber, 
and yet with such simplicity that it is kept in operation in spite of the subscriber. 

The model on the table illustrates a niodem telephone subscriber's set. The 
hand-set, or telephone instrument proper, will be recognised at once as being 
more convenient and comfortable to use than the pedestal-type telephone 
which has been in use in this country hitherto, although the pedestal instrument 
was reliable and efficient. * 

There have been many difliculties to overcome in producing hand-sets which 
would give the same degree of reliability of service as can be obtained from 
the pedestal t3q;>e of set. These difliculties have arisen mainly from the fact 
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Fig 1 —A, Radio Stations , B, One-way Amfdifier , E, Long-distance Trunk Exchange, 
F, Loading CoU , O, Two way Repeater» K, Joical Hrivate Branch Exchange, L, Sub- 

scnber 

tliat in a combined instrument of this type the talking distance of the mouth 
from the mouthpiece is determined by the size of the speaker’s head, since it 
will readily be realised that the telephone must be placed on the ear and, 
consequently, the mouth cannot, as a rule, be approached closely to the 
transmitter; this has made it difficult to secure adequately loud speech in 
all cases. The other main source of difficulty has been intimately associated 
with the one particular characteristic advantage of hand-sets; that is to say, 
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Fig I—C, Echo Suppressor, J) 'lechmcal Operators position, H, Loading Coil, 1, 
Local Trunk Exchange , J, Local Automatic Exchange 

the entire freedom of movement which the user enjoys enabling him, for 
example, to lean back in his chair in a comfortable position rather than to 
sit up stiffly in front of the fixed transmitter ; thereby it has been necessary 
to find a transmitter capable of functioning in almost ^y position, and this 
has been surprisingly difficult as will, perhaps, be understood when one considers 
that the transmitter contains loose granular powder between electrodes, and 
that it is essential for the operation of the apparatus that the powder should 
be loosely distributed and not packed tight. 
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PaKROg from the hand*«et the call passes throu^ a private tmmdi exch^l^ige 
vdiich is probsJ>ly familiar to most of you and, in any case, involves no partfcur 
larly new feature, and from thence to an automatic S3^tem. A model will 
be demonstrated after the lecture of an automatic system which is somewhat' 
similar to the type of automatic system being installed in this country by the 
Post Office. 

The means by which the subscriber obtains the attenticm of another consists 
in the main of an electro-magnetically controlled mechanism known as the 
" Selector/' This mechanism has associated with it an electrical circuit 
containing relays and electro-magnets, and is capable under the direction of 
electrical impulses of stepping its shaft both vertically and horizontally, and 
also effecting a release to normal. Normally the mechanism is arranged for 
ten steps in each direction. 

If, then, there is attached to the shaft an arm with a wiper, it is possible 
for this arm to be directed to any point in a field or bank of loo contacts arranged 
in arc corresponding to the rotary sweep of the wiper. This is the simple case 
of the Step-by-Step System, and would enable a subscriber connected to the 
wiper to reach any of 99 other subscribers. 

In practice a subscriber is given a dial which is capable of being rotated to 
the required number and on its return journey interrupts the circuit, thereby 
suppl3rmg impulses to the selector. Two operations of the dial are necessary 
to give the selector vertical and then rotary motion to the required line 

To enable any subscriber to call another in the 100 line case, it is clear that 
each would require a selector, an obviously impossible economic scheme. 
Selectors are only proviH#^d in practice to cater for the greatest probable number 
of simultaneous conversations; hence the number of selectors is much less 
than 100. In order to connect 100 subscribers to a less number of switches, 
each subscriber has a rotary line-switch which has wired to its arc, trunks to 
each selector. When a subscriber removes his receiver, the line switch instantly 
hunts for a free trunk and the subscriber proceeds to dial his two digits into 
the selector, which connects him to the required party and applies ringing 
to his line. After conversation the line switch and selector return to normal. 

From the automatic exchange we will pass to a trunk exchange. 

The operating procedure with long-distance traffic which is handled at the 
trunk exchange, differs considerably from that at local manual exchanges. 
Long trunk lines are very expensive, and, except when long distance telephony 
is well developed, it is not economically possible to provide sufficient lines so 
that subscribers requiring a long distant call can be connected without delay— 
at least during the busy day period. Service is provided on what is termed a 
delay basis, the delay depending upon the numW of calls waiting for a free 
line. Calls to the trunk exchange must therefore be recorded and the tickets, 
given to an operator who takes each in rotation as the trunk line is free. 

The trunk exchange, therefore, is provided with a recording switchboard 
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#liere the operators receive the request for a call from the subscriber vid his 
local exchange, note the details on a ticket and advise the subscriber that 
he ¥riU be called when the connection has been set up Special arrangements 
have to be made to distribute the tickets to the trunk line operators, and it 
is the duty of a distributing operator, who knows the positions dealing with a 
particular trunk line, to forward these tickets. When the distributing operator’s 
positions are in the same line as the recording switchboard a very satisfactory 
and iargely-used method of conveying the tickets from the record position to 
the distributing operator is by means of a belt conveyor. 

At the distributing position the tickets are sorted and sent to the particular 
trunk line position concerned. Some form of pneumatic tube equipment is 
usually provided for this purpose. The distributing operator is provided 
with a series of sending valves connected to tubes ending in receiving valves 
at the various trunk operators. The ticket is inserted in the appropriate 
sending valve and delivered to the line operator, where it is placed in order 
of its priority. Each trunk line operator has also a sending valve connected 
with a tube to the distributing operator, so that when the call has been com¬ 
pleted the operator may return the ticket to be marked with the appropriate 
charge, then .sorted and filed ready for the account to be made up 

The return tubes from the line positions are usually common to a line of 
switchboards and end in a receiving valve at the distributing position For 
the system shown the tickets are delivered under pressure from the distributing 
position to the line position, and by means of suction from the line position 
to the distributing and filing position. 

It will be appreciated also that it may be necessary to connect together 
two trunk lines at a trunk exchange. Special positions are provided for this 
purpose, and if an incoming call is received for connection to another trunk 
line, arrangements are provided for transferring the call to the special through 
position. It is often necessary when two trunk lines are connected at a through 
position, to insert a repeater in the circuit so that speech will be audible over 
the whole circuit. For this purpose there ore provided cord circuits with 
repeater equipment connected thereto, so that any two linos may be connected 
together through a repieater. Such an equipment is known as a cord circuit 
repeater. 

Where long-distance telephony is more highly developed a sufficient number 
of lines can be provided to supply a no-delay service The recording switchboard 
is then abandoned and a method of operation known as the combined line 
and recording method is introduced In this method the trunk line operator 
receives the call from the subscriber and makes out {he ticket, but the subscriber 
does not hang up and wait to be called. Instead, the line operator completes 
the call to the required subscriber and connects the two together with little 
ornod«^y. The ticket is then stamped in the usual way. This saves recording 
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posttions aod a good deal of ticket distributing equipment, and gives, of ccniH^, 
a much faster service. 

Where trunk exchanges are used in automatic areas the trunk line positions 
are often fitted with a dial for automatically connecting to the required local 
subscriber. In some modem trunk exchanges also automatic equipment is 
used extensively for inter-connecting between different positions and also 
for automatically distributing incoming calls to the recording position. Here 
the operator has merely to operate a key to be put in connection with a calling 
subscriber and takes the particulars of his call. 

If the calls, instead of going to the distant trunk exchange and so on to the 
local subscriber, have to pass through a radio link, these calls are passed to 
a special position equipped with the necessary apparatus for the purpose and 
operated by a technical control operator For the purpose of the lecture 
however, it will be assumed that a radio link is involved. As is well known, 
the Atlantic radio link operating between this country and America is the 
only official channel for telephone communications existing between the old 
and the new world 

The Rugby Radio Station is situated about 4 miles south-east of Rugby 
and occupies a site about i J miles long by i mile wide 

The station buildings are erected at about the middle of the site. These 
buildings also accommodate the high power telegraph transmitter used f(>r 
the Imperial Wireless Service. The aerial is supported on twelve masts, each 
820 feet liigh, and is so arranged that it may be divided into two sections. 
The telephone transmitter uses one section onl> 

The masts are insulated at the base. Twelve columns of porcelain insulators 
arc placed immediately below the pivoted joint of the mast, the whole being 
supported by a granite block and a steel column. The mast can be raised 
by hydraulic jacks in case it is necessary to replace any faulty or damaged 
insulators 

The transmitting equipment can be divided broadly into four parts, namely, 
the low power or “sideband” equipment which produces the single sideband 
of radio frequency, the power amplifier which amplifies this to the value required 
tor transmission across the Atlantic, the output tuning circuits, and the control 
table. 

The sftdehand equipment comprises apparatus for controlling and amplifying 
the voice currents received from the telephone line, oscillators and modulating 
apparatus which convert these voice currents into a single sideband of radio 
frequency and the first stages of amplification necessary for amplifying the 
latter up to a pojver level of about 50 watts. The above apparatus is mounted 
on four panels installed in a special room entirely shielded with copper gauze. 

There is a control table from which position the operator on duty is able to 
4xmtrol the whole station. Behind the control table are two power amplifier 
^oits, each consisting of fifteen water-cooled valves. This is the final stage of 
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Amplification capable of delh^ering an output of 300 K.W,. which is equivalent 
to 400 h.p. Two earlier stages of amplification, the first employing one water- 
cooled valve and the second employing three water-cooled valves, raise the 
output from the sideband eouipment to the power level required for driving the 
final amplifier. 

The receiving station on this side of the Transatlantic Radio Link is installed 
near Cuj)ar, in Fifeshire, Two receivmg sets are in operation 

Directive reception is employed in order to eliminate unwanted signals. 
The system used consists of six large loops each of them supported on two 
130-ft. steel towers placed 200 yards apart The loops are situated at distances 
up to three miles from the receiving station By correctly placing the six 
loop systems and combining their outputs very few, signals are received from 
any direction other than from Rocky Pdint. 

As a supplement to the long wave Transatlantic Link a short wave circuit 
is now in operation, so that two circuits are available during most hours of 
the day. The short wave transmitter at present in use at Rugby is an exjjer • 
mental set. 

From the transmitting station we pass by means of wireless waves to the 
receiving station on the other side of the ocean and from this stage the various 
links are identical in natuio with those already described. 

Now, very long distance telephone connections of this kind, or similar 
connections which may only involve aerial and cable circuits exhibit certain 
effects (which are present to a negligible degree in shorter circuits) and special 
steps have to be taken to mitigate them. These effects are 

(а) Attenuation distortion ' 

(б) Phase distortion 

(f) Echo('s 

(d) Interference 

(rt) Attenuation distortion sometimes called frequency distortion, refers to 
the variation of the attenuation or power efficiency with frequency. An 
unloaded cable is a prolific source of such distortion, the attenuation increasing 
rapidly with frequency. The method of loading cables, commonly practiced, 
by the insertion of lumped inductances at intervals of about six thousand feet, 
causes the attenuation to remain relatively low over the most important part 
<jrf the speech range, after which it rises to a value higher than in the absence 
‘of the loading. This results in a reduction of distortion over the essential 
part of the .speech range, but in certain cases the nsidual distortion may still 
be intolerable. 

Attenuation distortion may be removed by the association of suitable 
resistance—reactance networks writh the circuit; these are usually referred 
*to as attenuation equalisers and introduce loss at the frequencies where the 
line I0S.S is low so that the sum of the line and equaliser loss approximates 
to a constant value for all frequencies transmitted. In certain cases the 
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reactances and capacities associated with the transformers of the amplifier 
constituting part of a telephone repeater may be adapted to supply the necessary 
equalisation , this method has found favour in toll cable practice on account 
of its obvious economy. 

Long distance circuits are of course not exclusively confined to the trans¬ 
mission of speech, and may be used for broadcasting or other purposes such as 
picture transmission. 

As an example of the ease with which equalisation can be carried out over 
a comparatively wide frequency range, Fig. 2 shows the measured attenuation 
of a special broadcasting circuit before and after equalisation, together with 
the equaliser which was used for the necessary compensation 

(b) Phase distortion is introduced by the difference in time of travel for 
different frequencies; it derives its name from the fact that the time of travel 
depends upon the way in which the phase shift of the complete system varies 
with frequency. The statement by Helmholtz that relative phase shift of 
dtHerent frequencies is not important applies only to steady tones and breaks 
down when the conditions are so extreme that parts of a finite wave envdope 
starting at the same time arrive at the receiving end at diffmnt times, and 
when the di£ier#nce in the time of arrival is greater than 30 milliseconds. 

In practice, for long distances, loacted cables having a higher cut-oil are 
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l^nenUiy used so that phase distortion does not become serious tintll appredabiy 
higher frequencies are reached and it is automatically eliminated by the hu:t 
that the repeaters normally used do not pass the frequency range al^ve 2,400 
C3rcleSi For two wire circuits, high cut>of! cables have the additional advantage 
that their speed of prop^ation is greater, which makes echoes less harmful, 
their impedance is more uniform within the pass range which facilitates the 
construction of balancing networks, and their attenuation distortion is so 
small that very little correction is necessary. As an alternative to the use of 
high cut ofE circuits the use of tune delay correcting networks in an analagous 
manner to attenuation equalisers, has been proposed. These networks are 
either of the lattice or bridged T t5rpe, arranged so that they build up the 
time of travel of the fastest frequencies (t.e., the low frequencies in this case) 
to be as nearly as possible equal to the time of travel of the slowest frequency 
in the pass range of the system. 

(c) Echoes are caused either by the return of part of the speech energy to 
the talker after an odd number of reflections, or by subsequent repetitions 
of the speech arriving at the receiving end after an even number of reflections. 
The terra “ reflection ' is here intended to include any event during the process 
of which the original speech currents give rise to currents having the direction 
of propagation reversed. 
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Fig. 3 shows a type of long distance circuit in which a separate pair of wires 
is provided for talking in each direction ; this is usually referred to as a four- 
wire circuit. R,, Ri, etc , and Ai, A., etc., are one-way amplifiers compensating 
for the attenuation in the associated cable lengths. Tj and Tg are terminating 
sets which behave effectively like Wheatstone Brid^, so that if the networks N 
balance exactly the impedance of the associated line, respectively west or east, 
then currents introduced at X produce no effect at Y, but only transmit 
speech out west or east, as the case may be. In practice, however, exact 
balance is never obtained, and a fraction of the current introduced at X appears 
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■t Y and retunw to the talker after one reflection attennated by tndoe Ithe 
equivalent of the circuit plus the loss across the terminating set. It returns 
to the listener after two reflections attenuated by three times the attenuation 
of the ctrcttit and the sum of the losses through two terminating sets. In this 
way an indefinite number of separate echoes may arise, but subsequent repeti^ 
tions in circuits having normal equivalents are so attenuated that considered 
individually they are not of serious practical importance. 

In the case of a two-wire circuit each individual repeater has two balancing 
circuits associated with it, each of which affords the possibility of reflection 
taking place; but the reflection occurring at the terminals of the system is 
the most serious, because the balance there is always worse than at any other 
point in the circuit This is on account of the fact that the end of the system 
has to be connected to a variety of circuits varying comparatively widely in 
impedance. 

In order to eliminate terminal echoes it is usual to provide some means 
by which speech currents travelling through the circuit in one direction block 
the circuit operating in the other direction. This can evidently only be done 
at a point in the circuit where four-wire operation occurs In the case of a 
two-wire system the circuit is in effect converted to a four-wire circuit at 
every repeater in order to permit the insertion of one-way amplifiers For 
this reason, and because the highest levels are obtained in the output of 
repeaters, echo suppressors, whether of the relay type or grid-jamming type, 
are always associated with repeaters 

Fig. 4 shows a typical arrangement for echo suppression used by the Inter¬ 
national Standard Electric Corporation on four-wire systems The top and 
bottom blocks may be considered to represent amplifiers occupying positions 
in a circuit similar to and R, in Fig 3 The middle blocks constitute the 
echo .suppressor, which exists in two halves identical in fimction and differing 
only in the arrangement of their filament circuits to afford the most economical 
disposition. Referring to the top half of the echo suppressor, valve 8 is an 
amplifier bridged across the output of the amplifier in line 2-2'. This valve 
applies the amplified speech voltages to the input of valve 10, which serves 
as a voltage limiter, and within the working range makes the behaviour of the 
apparatus substantially independent of speech level in the line. The output 
of the limiter is applied to valve 13, which rectifies the speech currents, causing 
9 direct current to flow in resistance 14 ; within the operating range of speech 
levels, this current, owing to the effect of the voltage limiter, valve 10, is, to 
all practical intent, independent of the speech level at 2'. The voltage generated 
across resistance 14 applies such a negative voltage to the grid of the second 
valve that its amplifleation is converted into a loss. 

' In this way speech in line 2-2' paralyses the circuit i-i', so that any eclioes 
are rendered ineffective. 

A i|»ecial type of voice operated switching device is employed in connection 
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with the transatlantic circuit, which differs from a normal echo suppressor 
in that it is capable of suppressing an echo having a zero delay. This is made 
necessary because of the desirability of operating transmitting and receiving 
stations on the same wave lengths, so that the receiving system is capable of 
amplifying the relatively weak signals received from the distant station and 
yet rejects the much stronger signals received from the local transmitting 
station. For this purpose, to avoid dippmg of the speech, it is necessary to 
introduce delay networks to retard* the speech while switching operations are 
in progress. Referring to Fig. 5, the upper circuit carries outgoing speech 
to the radio transmitter and the lower speech circuit cames speech from the 
radio receiver to the subscriber The receiving circuit is normally through 
and the transmitting circuit is normally blocked Outgoing speech from the 
toll board arrives first of all at the amplifier detector bridged across the upper 
circuit and operates one relay which blocks the incoming circuit and another 
relay which removes the short circuit from the outgoing path In this condition 
incoming speech or noise has no effect on the circuit. 

On the cessation of outgoing speech the circuit returns to normal Incoming 
speech blocks the outgoing circuit (close to the four-wire terminating set) and 
so prevents any unbalance currents passing the terminating set from operating 
the amplifier detector associated with the outgoing circuit 

In every case the delay network is of such a length that the switchmg 
processes are complete before the speech arrives at the output of the delay 
network. 

(i) Interference in telephone circuits may be inductive or may be introduced 
by the charging and floating machines associated with the power plants of 
the amplifier stations , in the case of radio links the question of atmo^herics 
has also to be considered. Inductive interference is introduced cither by 
neighbouring power circuits, by telegraph circuits on the same route, or by 
circuits on the same route, in i^ich case it is referred to as crosstalk, 
induction is guarded against by careful survey of the route before 
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laying the cable, by suitable transpositiozis in the pQwer lines themselves, by 
bonding on electriiied railMrays, and by selective interconnection of the con«> 
ductors of the cable at joints to balance the conductor capacities to earth. 

Interference from power plants is reduced to a minimum by separating power 
supply circuits from speech circuits and by the insertion of filters in the power 
supfdy leads. 

.Reduction of telegraph interference is effected by the use of noise killers 
which at^ sometimes referred to as shaping circuits and which consist of low 
pass filters to suppress the high frequency components of the telegraph wave 
which are most serious in causing interference. 

Crosstalk is reduced to a minimum by careful adjustment of the speech levels, 
by balancing the internal capacities in each quad, and by special attention 
to the inductance and resistance balances of loading coils, as well as by taking 
care to keep the conductor resistance of the cable itself balanced. Special care 
has to be taken in the layout of repeater stations arid design of repeating coils, 
as well as in the arrangement of supply rircuits, both low tension and high 
tension, since these are always common to a large number of repeaters. 

The question of atmospheric interference has been left to the last, since it 
is a very special problem in itself During certain periods of the day and year 
the interference by atmospherics, coupled with fading in the signal strength, 
is sufficient to render the circuit entirely inoperative. In order to reduce this 
inoperative period to a minimum special precautions are taken in the ch(nce 
of wave lengths, in the location of the transmitting and receiving stations, in 
the type of antenna, in the type of modulation process, and in the operation 
of the circuit, to ensure that the maximum ratio of signal to noise is always 
obtained. Generally speaking, it is always possible at any one time to choose 
such a wave length that satisfactory communication can be established, and 
this with a total use of only two or three wave lengths. The removal of the 
receiving station in England from Wroughton, Somersetshire, to Cupar, 
Scotland, was brought about purely on account of the better reception, and 
for the same reason the receiving station in America was located at Hoult(»n, 
Maine. 

Directional antanna; are used both for transmission and reception, and are 
an important factor in increasing signal strength and reducing noise. The 
single side band system of transmission in use at Rugby, in conjunction with 
complete carrier elimination, enables the highest degree of selectiirity to be 
used in the receiving system, combined with a maximum radiation of energy 
at the frequencies carrying the speech characteristics. In the operation of the 
circuit precautions are taken to ensure that the radio-transmittef is always 
folly loaded irrespective of the strength of the speaker's voice, so that the 
maximum received field strength is always obtained. 

The evolution of radio links has now reached such a stage that the terminals 
of such a connection can be regarded in exactly the same way as the terminals 
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of a land line connection, both from a technical and from an operating pcMtit 
of view. It is, of course, evident that, since radio links are usually c^ly^ 
they should be operated on a similar basis to a high priced long distance circuit,, 
with a maximum economy in line time. From a technical standpoint no point 
on the earth is so remote from another that it is impossible to connect the two 
by long distance telephone. Obvious economic limitations of supply and 
demand up to now have prevented the installation of many very long circuits. 
The circuit which was recently set up between Stockholm and New York is 
an example of the j)ossibilities of long distance communication. This circuit 
was 22,264 long, and was made up as follows:— 

10,400 kms. of extra light loaded cable 
4,7(X) ,, radio link 

6,850 ,, of open wire line 

314 ,, of submarine cable. 

It was equipped with 138 four-wire repeaters, 24 carrier repeaters, 6 cord 
circuit repeaters and 8 echo suppressors, including the sj)ecial voice operated 
switching device at London and New York. 

I now propose to deal with the number of communications possible over 
the same imir of wires at the same time and in considering any available 
telephone circuit of a type consisting either of aerial lines or short cable lines 
there is available for transmission purposes a frequency range extending from 
zero or a few cycles pc*r second up to 30 ,(K)o cycles per second Various com¬ 
munication systems have been designed to enable the maximum use to be 
made of thi.s frequency range. 

These systems comprise 

(1) The Composite Telegraph System, which is superimposed on the 

telephone system and occupies the frequency range from 
o 80 cycles. 

(2) The Carrier Telegraph System, which occupies the frequency 

range from 3,000 to 10,000 cycles. 

(3) The Carrier Telephone System, which occupies the frequency 

range from 5,000 to 30.000 cycles. 

The telephone channel is limited to the frequency range, 100-3,000 cycles, 
to permit the simultan(*ous use of one or more of the other communication 
systems 

The Composite System on an open wire telephone circuit provides tw6 
independent earth return telegraph channels The speed of transmission over 
each channel iflay be up to 25 cycles per second or approximately 60 words 
per minute Morse, and by the use of the ordinary telegraph duplex balance, 
the transmission may be in two directions simultaneously. 

It will be evident that the use of telef^one ringing current falling within the 
^fige o to Ho cycle^ will not be permissible over a composited circuit, since 
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it would interf<sre with the telegraph, and therefore it is necessary to ihsert 
spu^ial Coinposite Ringer apparatus, in the Exchange side of the line, repeating 
coils in all cases where the telephone signalling is by i6 cycle currents. The 
ccunposite ringer translates the outgoing i6 cycle ringing current from the 
exchange to a higher frequency, usually 135 or 500 cycles, and transmits this 
over the line. Similarly it translates incoming calling signals from the line 
and transmits 16 cycle current tf) the exchange. 

The Carrier Telegraph System presides lo independent telegraph channels 
in both directions, each channel being capable of transmission at a telegraph 
speed of 40 cycles. 

In carrier telegraphy the currents arc more severely attenuated than in 
the case of direct current telegraphy, and carrier telegraph repeaters must 
be provided to compensate foi the increased attenuation. These repeaters 
have been designed so that their spacing will correspond with the telephone 
repeater spacing on the line, and it is thus po.ssible to accommodate the telegraph 
repeaters in buildings already housing telephone rept'aters. 

Carrier Telephone Systems provide one or three more channels over an open 
wire line or short underground or submarine cable which may be already in use 
for the usual purposes, e,g., voice frequency telephony and composite telegraphy. 
From a trunk exchange operator’s point of view there is no difference 
between a carrier circuit and any ordinary trunk circuit The subscriber 
will notice only that the carrier circuit is free from the noise usually found 
on open wire trunk lines The carrier equipment required can be clas.sihed 
roughly as carrier terminal equipment or carrier repeater equipment. At 
carrier terminals the speech frequencies received from a subscriber’s set arc 
used to modulate the carrier frequency. Modulation has the e Ifcct of converting 
the speech frequencies to higher frequencies, and it is the.se latter which are 
transmitted along the line. At the receiving terminal the high frequencies 
are ” demodulated,” or detected, and thus brought back to their true place 
in the frequency scale. By moving the frequencies resulting from several 
subscribers’ lines to different parts of the frequency scale it is possible to 
provide several conversation channels on the same pair of wires. S<*paration 
between the frequencies resulting from the different conversations is effected 
by means of electric wave filters which arc designed each to pass a band of 
frequencies and to eliminate all others 

Carrier repeaters are used on lines where the attenuation is too great to 
permit the use of terminals only. They have l>een designed so that their 
spacing corresponds with the usual spacing of voice frequency repeaters for 
the cause already mentioned. 

, Although it may be thought that carrier appgr&tus must be comparatively 
expensive, it is found in practice to be otherwise. In many cases, particularly 
lor distances greater than 200 miles, it is cheaper to install and maintain 
carrier systems, than to provide and maintain additional pairs of wires to 
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give the same tacilities. Indeed, a single channel s>^tem has proved to be 
economical for distances as shcnrt as 40 or 50 miles. 

The diagram Fig 6. indicates the frequency range occupied by the various 
S3^teim, and Fig. 7 shows three alternative cases of their application to |i 
telephone circuit. 

In Case 1, Fig. 7, we have:— 
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One normal telephone circuit ' 

Two composite telegraph circuits 
Three carrier telephone circuits 
or a total of 4 telephone and 2 telegraph circuits. 

In Case 2, Fig. 7, we have:— 

One normal telephone circuit 
Two composite telegraph circuits 
Ten carrier telegraph circuits 
or a total of one telephone and 12 telegraph circuits 

In Case 3, Fig. 7, we have:— 

One normal telephone circuit 
Two composite telegraph circuits 
Three carrier telephone circuits 
Two carrier telegraph circuits, 

or a total of 4 telephone circuits and 4 telegraph circuits; this, I believe, 
rcprc.sents the greatest amount of traffic that has been commercially carried, 
although I am aware that much greater capacities have been described in 
published papers, but not necessarily as actual accomplished results. 

All telegraph circuits can be worked duplex. 

In the first of these two cases the services can be operated at the same time 
without much difficulty, but in the third case careful consideration is necessary 
to ensure the location of the carrier telegraph channels in a range where they 
will not interfere or be interfered with by the carrier telephone channels, andi 
is probable that they will be restricted to the range 3,000 to 5,000 cycles or the 
range above 30,000 cycles. There is set up in this hall two terminal equipments 
connected by a pair of wires and equipp)ed with ordinary telephone sets, two 
composite telegraph channels, one carrier telephone channel and one carrier 
telegraph channel, and by operating them all separately and then simultaneously 
but only receiving one at a time, their simultaneous operation without inter¬ 
ference can be demonstrated. 

Demonstration. 

At the conclusion of the lecture the following experiments were carried 
out with the demonstration equipment:— 

Conversation took place, or the telegraph apparatus was operated, on each 
channel of communication separately with all other channels silent. The 
loud speaker was connected in each case first to the mid point of the line, and 
then, in the case of the telephone circuits, to one of the terminals ; in the case • 
ofjttic telegraph circuits the operation at the terminal was observed, not on 
the loud speaker, but on the telegraph apparatus. 

From these experiments could be judged the effect of the set of frequencies 
used for each channel as transmitted on the line. 
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Th6 n«xt stage was to have all channels operated simultaneously* the juihble 
ot fluencies passing along the line being observed by connecting the loud 
speaker to the line. 

To uidicate that each of the channels was successfully separated from the 
others at the terminal equipment the final stage was to add the channels one 
by one to the line, to observe the effects on the line as each was added, by 
connecting Hie loud speaker to the line and then, by connecting the loud speaker 
to the terminal apparatus, to notice that each channel was functioning satis* 
factorily, as though the other channels were not in existence. 


DISCUSSION. 

The Chairman, in opening the discussion, said the audience would wish to join 
in his appreciation of the extroordinanly interesting way in which Mr. Nash had 
described what was, he supposed, the most extraordinary thing which man had yet 
done on this planet. He doubted whether anybody had come across anything in 
which man had gone more completely beyond what would have been expected. 
That our tiny voice “that poor little noise we make every time we speak” should 
be capable of going 18,000 miles was extraordinary, and the fact that a single wire 
should be able to carry so many different messages at the same time was wonderful. 

The thought which had kept coming into his mind as he had listened to the lecture 
had been how like it all was to what happened in our own brain. Neurologists said 
that the ordinary human brain had about as many separate living cells—neurons— 
as this world had inhabitants. That was to say, each of our brains had got about 
1,400 million ” inhabitants," and each of those "inhabitants " was on one telephone 
system—namely, the nerves. Many of those " inhabitants " had as many as ten 
different wires (nerves) leading to them. Therefore, each of us owned a very 
complicated telephone system, equivalent to the whole w'orhl on one telephone 
system. Mr. Nash and his fnends and contemporaries ^^ere coming very near to 
that same sort of organism. He supposed it would not be very long before every 
inhabitant of this globe was on the telephone, and the interesting thing then was to 
think that the globe as a whole would behave as one individual The next problem 
would be for that individual to find some other “individual” to talk to; otherwise 
life would be very dull ! 

There were many things he would like to say, but he would confine himself 
to expressing his personal appreciation for the immense amount of trouble to which 
Mr. Nash had gone in giving his demonstration. 

Mr. a. Davidson (Vice-President, All-Amenca Cables, Inc.), said that personally 
he had been interested all his life in submarine cables. Possibly, in the advance of 
research in connection with submarine cables, a great deal of the work which had 
been done on lines and circuits would find a place in the submarine cable. It seemed 
to him that communications of all kinds were coming closer and closer together. 
Nowadays we did not know where one began and'*where the other ended. He 
expressed his very hearty appreciation of the paper. 

Dr. F. J. W. Whipple (Assistant Director, Meteorological Office), said be could 
find nothing but praise to give to such a delightful lecture as Mr. Nash had delivered. 
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Mr* Nash had a manner of delivery which had a very special charm in it, and he 
had kept the audience intensely interested the whole evening. For him to say 
anything more would be presumption, and therefore he would sit dow'n again 
expressing his appreciation. 

Mr. Llewelyn B. Atkinson said he had been delighted with the lecture and had 
learned a great deal from it. He was not a telephone expert in any sense, but he 
had been carried that night a very long way mentally on the subject. When he 
had been bom the Atlantic telegraph was in existence ; the world had got as far as 
that. It had been a very slow business and highly expensive. He recollected the 
invention of the telephone. He had seen what had been probably one of the first half- 
dozen sets made in this country. He had tried it as a boy in the house of an old 
friend—the father of one of his school companions, who had made it himself. He 
had been present at the first trials. He had seen the development of telephone 
exchanges from very small and rudimentary affairs up to what they were now, 
including the various automatic systems. He had seen the development of wireless 
telegraphy—before wireless telephony was thought of at all, when it had been purely 
the transmission of Morse signals at first over comparatively small, and then longer, 
distances. He had been living in South Wales at the time that Marconi had first 
come to England and succeeded in interesting Sir William Prcece to trying his 
system. He had found an old letter which he had written to his father in the 
following terms:—“ Prcece had invited me to dine with him to-morrow night to meet 
a chap named Marconi, who claims to be able to send messages without wires." 
A few days after that Marconi had succeeded in demonstrating to Sir Wilham 
Preece and to the British Post Office that he could send such messages. He had 
seen these things come about one at a time, so the audience could imagine that, as 
an electrical man, he had followed them all with the very deepest interest. Of later 
years developments had gone at such a pace that unless one was specialising, as 
the lecturer was, one soon got out of one’s depth. That was why he valued the 
lecture, which, although it involved some technicalities, had been given in such an 
easy and clear style that most present, even those who possessed no technical 
knowledge, had understood the points and difficulties connected with the subject. 
The subject of broadcasting had not been dealt with, except in general term.s—which 
reminded him of the proposition that the three ways of most rapidly distributing 
information were telegraph, telephone and tell-a-woman. The last was the broad¬ 
casting system. 

Mr. E. S. By no (Standard Telephones & Cables Limited), amplified in a few 
technical details the lecturer’s diagram of the connection between the long distance 
exchanges and explained that this intermediate link, consisting of toll cable, loading 
coils and repeaters, represented a very important development which had taken 
place during the past ten year.^. The progress thus achieved liad now made possible, 
technically and commercially, an all-cable” telephone communication between 
practically all European countries, and although the radio links, as def>cribed by 
the lecturer, might play an important part in the connection of distant continents, 
there would, in*his opinion, always be a need for a high grade type of ca1>le and' 
its accessories, which would continue to call for still further improvement and 
development. 


A hearty vote of thanks to the lecturer concluded the meeting. 



1 % a6 ,1999 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 921 


NOT£8 ON BOOKS. 

Some Notes on Bookbinding. By Douglas Cockerell. Oxford University 
Press. London: Humphrey Milford. 5s. 

A concise, scholarly and useful little book, by a man whom we must regard as 
one of those chiefly responsible for the high standard maintained by a group of 
contemporary craftsmen. • 

The author does not exaggerate the material prospects that lie ahead of a novice 
in book binding. This is not a lucrative craft; but one wonders whether the 
caprice of fashion might not bring into existence a new society of amateurs, 
who would spend at least so much per year on finely printed and bound books. 
Such a turn of affairs is not unthinkable. 

The latest show of bindings at the L.C.C. C'^entral School of Arts and Crafts is 
the best witness to the value of the lectures given to the students by Mr. Cockerell, 
and here published with slight modifications. The specialist will appreciate the 
analysis of what constitutes efficiency in the various stages of production, and 
everybody will be interested in the author's general comments on the finished 
article. 

The note reprinted at the end of the book is especially useful to owners of precious 
books and to librarians, as it deals with specifications and " how to give orders 
for binding." 

Building Craftsmanship : In Brkk and Tile and in Stone Slates. By 
Nathaniel Lloyd. Cambridge University Press. 155. net. 

The charm of a house or cottage depends not only on the mam design but also 
on refinements of detail in the execution of the work Small awkwardnesses are 
able, out of all proportion, to spoil the whole of which they are a part; see, for 
instance, Fig. 158 in Mr Lloyd's book, from which it is obvious that excellent 
contours have to be .supported m the right way by the right materials if they are 
not to l>e a failure 

In building, texture is both the surface generally and th(* inter-relation of the 
units of the surface . it is therefore actually one element in the design and so a 
more important factor even than m painting In the case of old cottages which 
are by nature more charming than intellectual, texture and craftsmanship, the 
choice and application of brick and tile, are nearly every'thing. The layman ma> 
be surprised to find how much .sophistication the harmonious treatment of these* 
materials presupposes. 

As Mr. Lloyd says m his preface, whether one is restoring or adding on to an 
old cottage, or building a new one, it costs no more to get those details right on 
which so much depends, than to get them wrong 1 should like to see his Ixiok, 
in a cheap edition if possible, m the hands of all the country builders in England ; 
some of whom, animatecl by the highest motives, occasionally spoil the ship for 
a ha'porth of tar which they do not really grudge Tho.se not animated by the 
highest motives might, on reading Bmldtng Craftsmanship, see the error of their 
ways and repent 

Mr. Lloyd's examples are divided la-tween the anonymous work of old builders, 
whose unerring instinct for what was at the same time practical and beautiful 
is 80 often impressive, and the designs of eminent sfrchitects Since Inigo Jones, 
England has nearly always been blessed with architects of great talent, m whom 
the scholar and connoisseur has by no means ousted the creative artist. Just as 
nothing reflects more credit on Ictinus than the section of his cornice mouldings, 
so nothing could illustrate more agreeably the versatile genius of Sir Edwin Lutyens 
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details ol his brick and tile combinattoii8» as shown in this book. See F^. 
1x8 12$. Admkalde, also, is the finial with its ganged brick ball by £. Detinar 

Blow, Fig. 104. 

Mr. Lloyd approves of fancy tiles for weather tiling, at any rate alternately 
with plain tiles, but there seems no doubt that only time can make them lose theit 
air of a0ectation ; they are apt not to be good in themselves. 

An excellent book, happily appearing at a moment when one hopes that the 
movement for preserving old cottages has stimulated widespread interest in the 
subject with which it deals. 

Alkaline Accumulators. By J. T. Crenell, B.A., and F. M. Lea, M.Sc., A.I.C. 

London : Longmans, Green 6 c Co., Ltd. 105. 6 d. net. 

The aikaline accumulator, a product of the present century, has not yet won 
its way to popular favour ; indeed, it is probable that only a very small percentage 
of the users of accumulators have so much as heard of the existence of the alkaline 
variety. Nor is this because the ordinary or acid type is in any sense a satisfactory 
article. On the contrary, as everyone knows, it requires constant skilled attention 
if a reasonable standard of performance is to be obtained ; and even under the most 
favourable conditions its life is short but far from gay. 

The newer type of accumulator now under consideration, while it has its own 
faults, possesses sufficient advantages to deserve a special text^book. The authors 
have presented the subject m a commendably impartial manner, but they have 
succe^ed in making it evident that such further progress as may reasonably be 
expected will probably place the alkaline accumulator m a very favourable position 
in relation to its acid competitor 

The terms acid ami alkaline m the present connexion refer to the electrolyte 
solutions, sulphuric acid and caustic soda respectively, which are used in the cells , 
but of course the electrodes also are widely different As is well known, the acid 
accumulator has a positive lead plate covered with lead peroxide, and a negative 
lead plate covered with spongy lead ; but m the nes\ type the positive material 
18 mainly a mixture of nickel oxides held in contact with a nickel-plated steel 
plate, while the negative pole is roughly similar in construction, but holds a mixture 
of iron oxides, to w'hich cadmium is sometimes added 

Feeling that little real comprehension of the subject couUl result without a grasp 
of the underlying theory, the authors have given a brief general account of electrode 
and electrolyte action. From the point of view of pure physical chemistry, this 
has been most admirably done, many customaiy’ fallacies having been carefully 
avoided. These theoretical sections constitute, in fact, a remarkable piece of 
accurate and sound summarisation, and could be read with great advantage by 
many who are not specially interested in accumulators , one's only doubt is whether 
they will not be found too condensed by those who are not already familiar with 
these electro-chemical problems. 

The maih part of the hook, however, is concerned with more practical matters . 
the manufacture, characteristics and treatment of alkaline accumulators are fully 
^''described, and their behaviour is compared with that of the acid type. The alkaline 
cells have a lower efficiency from the purely electrical point of view, their voltago 
during discharge is less constant, they are more bulky and more costly, and their 
state of charge at any instant is less easily ascertainable ; on the other hand, they 
have a longer life, their maintenance is much simpler and cheaper, they retain 
their capacity at much higher rates of discharge, and finally the alkaline electrolyte, 
with its absence of fumes, is in n^ny circumstances a decidedly advantageous 
future. 
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The following paper was read — 

THE REFORM OF THE BRITISH PATENT SYSTEM 
By Robert Burrell, Bamster-at-Law 

The subject upon which I have the honour to address you this evening, 
namely, the reform of the British Patent System, is a very extensive and 
important one, and it is obvious that in the space of one hour it would be useless 
to attempt to deal exhaustively with the subject. I understand that this 
Society may arrange further meetings at which it will be possible to go into some 
of the questions raised in more detail In these circumstances it seems to me 
that the most useful contribution that I can make towards the discussion of 
the problem this evening, is to review in more or less a general manner the 
various difficulties of our present system as a whole, even if I am unable, 
to deal exhaustively with any particular case. 

My task is considerably simplified by the work recently undertaken by the 
British Science Guild, which in April, 1927, appointed a very distinguished 
committee to consider the question This Committee has recently issued its 
report, and this report contains a number of im^portant recommendations 
covering most aspects of the question. 
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I think it will be coovenieot^ therefore, tn discussing the subject, that I i^ionid 
follow, as far as possible, the same order of treatment as has b^ adopted in the 
Report to which I refer. Before dealing in detail with the Report, however, 1 
desiie first of all to make a few general observations with regard to some of the 
points of view from which, in my opinion, the question of the reform of the 
British Patent System should be approached. 

International Considerations. 

The British Patent Law owes its origin to, and is still based upon, the 

Statute of Monopolies," which was passed in the reign of James 1 . At that 
date industrial conditions in this country differed vastly from the conditions 
obtaining at the present time. The introduction of improved communications 
alone has completely altered the character of industry as we know it, from 
industry as it existed in the time when the Statute of Monopolies was passed. 
In the days of James I industry was, comparatively speaking, a local matter, 
whereas to-day the whole world are the potential customers of the successful 
industrialist. In considering the reform of the British patent system, therefore, 
it is important that the question should be regarded not merely from an insular 
point of view. 

It may at first sight seem unnecessary when considering the reform of the 
British patent system to have regard at the same time to the patent laws m 
force in foreign countries. As a matter of fact, this is not so, and it is of the 
utmost importance not only carefully to consider the v^arious systems in force 
in other countries, but also the terms of any international convention dealing 
with the subject of industrial property. 

The value of a British Patent to a British manufacturer l)es not so much in the 
monopoly which he thereby obtains in this country, as in the international 
monopoly obtainable on the basis of the application made in his country of 
origin. The extension of protection to foreign countries is regulated by the 
terms of the International Convention of Paris of 1883 as amended at the Hague 
in 1925. Great care must, therefore, be taken to ensure that no amendment of 
our existing system is introduced which will in any way imperil the very 
valuable privileges which may be secured if the terms of the Convention are 
duly observed. 

The International Convention in its present form in no sense imposes on any 
Convention country any definite code of law, and is mainly concerned with the 
* unification of the formalities necessary to obtain protection and with the 
establishment of a uniform period of priority. 

This period of priority is of 12 months duration Any applicant for a patent 
or equivalent protection in any of the Convention countries is, therefore, entitled 
at any time within twelve months of the date of application in his country of 
origin to apply in the Convention coimtries for protection, with priority dating 
back to the date of original application in his home country’. 
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It should be observed that priority does not extend back further than the date 
df original apj^cation. If, therefore, any amendment of English law were 
introduced whereby the effect of a publication in this country prior to the date 
of appttcation were modified, such amendment would, so far as the International 
Convention is concerned, be of no effect. I may, perhaps, illustrate what I have 
in mind by reference to the' practice of the United States of America. Under 
the United States law it is not necessary that an inventor should lodge his 
application for protection before publishing his invention to the world, and 
under American law, two years are allowed after publication within which to 
apply for protection. 

In many foreign countries, however, an invention, in order to be capable 
of protection, must be one which at the date wlicn the application is made has 
not been previously published in any part of the world. As a result, many an 
American inventor who obtains valid protection for his invention in the United 
States finds, when he applies abroad, that he is unable to obtain protection 
owing to a publication made by himself in the United States prior to his 
application for protection in that country. This example illustrates the 
importance of paying due regard to the existing laws of foreign countries, and 
in particular to the* terms of international industrial property Conventions, 
when considering the desirability of the introduction of any particular 
amendment into the British patent law. 

There are, however, other reasons. We are an insular people, and are some- 
what disinclined to trouble ourselves about the legal systems in force in other 
countries. In the last few years it has been my privilege to participate in a 
number of international conferences at which patent questions have been 
discussed, and I have been much struck with the close attention with which 
the development of the British patent and trade mark systems are watched by 
experts in other countries. In advocating any particular change in the English 
legal patent system, we must, therefore, remember that any such change will 
at once be carefully noted by those concerned in industrial property questions in 
foreign countries, and there is always the possibility that a change in the British 
law may be followed by a similar change in foreign law. This applies, of 
course, with particular force to the Dominions and the British Colonies and 
Dependencies. 

I can well conceive circumstances in which a particular amendment of the 
English law might be suited to British industrialists, whereas the introduction 
of similar legislation in the patent S3^tems of foreign countries, or in the 
Dominions and British Colonies, might be very detrimental to British interests. 
Indeed, the disadvantages might well outweigh the advantages to be*'gained 
by the introduction of the change into the British syilem. 

The difficulty which British manufacturers encounter in obtaining adequate 
protection for their inventions in foreign countries is largely due to the fact 
that, although inventions are of international application and utility, the 
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pfotecti<»i in the various countries abroad must be obtained in virtue ot 
the local laws, which laws are unfortunately lacking sadly in uniformity. 

The International Convention of Paris is practically the sole instrument 
available for securing a larger degree of uniformity of law than has hitherto 
prevailed. 

At the periodical International Conferences at which the text of the Con¬ 
vention is revised, the British Government has always insisted upon the 
desirability of international uniformity, and has done much to remove many 
of the irritating anomalies which have hitherto proved such a thorn in the 
flesh of British manufacturers There have, however, also been complaints 
as to some details of the British practice, which, in some instances, is pecuHar 
to this country I refer, as an example, to the British practice of ante-dating 
a Convention application to the date of original application in the country of 
origin. In considering whether our British practice in this respect should be 
amended, even though we may be of opinion that the system of ante-dating 
is the correct and logical system, we ought, I think, carefully to weigh as 
against the disadvantages of introducing any change, the advantages likely 
to be gained by the adoption of a system which has uniformly been adopted 
by all the other countries of the Union except Great Britain and her colonies. 
If this country makes some sacrifices in the interests of international uniformity, 
she will be in a much stronger position to bring pressure on other countries to 
come into line on other questions perhaps of even greater importance, upon 
which at present there is no uniformity of practice. As an instance, I may 
perhaps refer to the question of third party rights 

The International Convention is next due to be revised at the London 
Conference of 1933. The duty of preparing the ground for the revision of the 
Convention at this Conference is, according to the terms of the Convention 
itself, entrusted to the Director of the International Oftice at Berne in collabora¬ 
tion with the Government of the country in which the conference takes place. 
The preparatory work in connection with the London Conference will therefore 
largely fall upon the British Government. It is, I think, important to mention 
this, because the acceptance by the British Government within the next three 
years of any of the principles underlying the recommendations made in the 
report of the British Science Guild would naturally bind the hands of the 
British ^Government in the preparation of the work for the International 
Conference. 


Science Guild Report. 

Now I turn to the Report itself. In the Report the various questions 
are dealt with under seven headings, namely. Conditions of Validity, Short 
Term Patents, Applications for Patents, Proceedings before the Comptroller, 
Proceedings in the Courts, Availability to the Public of Information in the 
Possession of the Patent Office, and Financial Considerations. I propose 
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largely to fellow this order oi treatment, although owing to lack of thhe« 
t shall not be able to deal individually with all the recommendations made 
by the Committee. Although time is short, I am anxious also, if possible, to 
refer, although quite briefly, to one or two other matters not dealt with in 
the Report, but which, in my opinion, might usefully be discussed in connection 
with the Reform of the British Patent System. 

The recommendations in the Report, taken as a whole, may be said to be 
directed to four defects in our present system, and the various reforms proposed 
aim at ensuring:— 

(a) A greater degree of security, both to inventors and the public, against 

the grant of invalid patents 

(b) The extension of the protection of the patent laws to inventions 

which are at present unpatentable, eitfier because they are not 
manufactures " within the meaning of the Statute of Monopolies, 
or because they are devoid of patentable subject matter, in the 
sense that they lack inventive ingenuity. 

(c) A reduction in the cost of patent litigation. 

{d) The reduction of the existing congestion at the Patent Office and 
the introduction of facilities ensuring a quicker patent grant 
than is at present possible. 

Noveliy. 

Under the first of the above heads a number of far-reaching proposals are put 
forward by the British Science Guild. Important changes of law are suggested 
with regard to the official investigation as to novelty, the effect of prior publi¬ 
cation by the patentee himself, anticipation of a patent of iddition by the 
parent specification, the endorsement of doubtful specifications with warning 
notices as to the sufficiency of description, and the enumeration in the Act 
itself of the conditions of validity. 

In order that a patent may be valid the invention claimed must, of course, 
be new. This condition, which is to be found in the Statute of Monopolies, 
is a condition which, so far as I am aware, is also to be found in the patent 
law of every other country. Under existing British practice prior to the grant 
of a patent, the application is subjected to a more or less strict examination 
by the British Patent Office, though this examination is of very limited extent, 
and does not extend to all the prior documents which may come under considera¬ 
tion, if the validity of the patent is challenged in the Courts on the ground 
of absence of novelty. 

It is obvious that such an examination cannot give any guarantee a^ to the 
novelty of the invention claimed, and it has also other disadvantages. In the 
first place it weakens very considerably the value of British patents as com- 
gared with foreign patents which have been subjected to a more extensive 
system of search ; secondly, it does not enable an inventor who is anxious to 
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4 M^ a onR-iron patent to obtain such intqnnation as is avatkye in the 
Palei^ Office as to the state of the prior art; and, thirdly^ it results In the 
Krant of invdid patents, which until they have been challenged and proved 
to be invalid, may considerably hamper the legitimate activities of British 
manufacturers. 

In this connection it must, of course, be remembered that the official search, 
though essentially directed to the question of novelty^ also facilitates the 
drafting of a specification, in such a wav as to disclose patentable subject 
matter 

In the Report it is first of all suggested that a patent should not be invalidated 
by the publication of any document more than 50 years before the date of the 
paUmt. If the search is to be restricted to the same period this suggestion seems 
to me to be based on souifd common sense It is admitted that its result might 
possibly be to confer validity on a few patents which would otherwise be 
invalid, but this disadvantage would be very slight as compared with the 
advantages which would follow. The chief advantage of the suggestion is, 
of course, that it would obviate the need for searching amongst very old 
literature in investigating the validity of the patent. I do not suppose that the 
suggestion will meet with much opposition It is, in fact, already embodied 
in the Australian Patent Act 


Official Search. 

The most important recommendation which is made in connection with the 
question of novelty is, however, the proposed extension of the official search to 
all such documents as would be citable against novelty as a defence in infringe¬ 
ment proceedings From the logical point of view I do not think that the 
proposals made by the British Science Guild can be questioned Obviously the 
official investigation as to novelty should be coterminous with the investigations 
in infringement proceedings, or there should be no search at all. Under the 
French system, patent applications are not subjected to any kind of search as 
to novelty prior to grant, the whole question of novelty being left to the French 
courts This is also a perfectly logical system 

The French system, however, is not one which is likely to appeal to British 
manufacturers Indeed, even in France itself, there appears to have been a 
moveirlbnt in favour of the introduction of a preliminary search. In France, 
however, the proposal was to establish two kinds of patents, patents granted 
without preliminary search, i.e., Deposit Patents, and patents granted after 
search, it being left to the free choice of the applicant to demand which kind of 
patent he preferred. Patents granted after search would be marked with a clear 
indication to that effect, in order to distinguish them from Deposit Patents. 

A proposal on these lines was contained in the Patent Bill of Mr. Re3moldi, 
the French Minister of Industry and Commerce, which was recently submitted 
to the Chamber of Deputies. The idea underlying the proposal was that in 
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flOUMe caaes it was of the utmost importance that a patent should be granted 
with l0ast possible delay, whereas in other cases delay was not a matter of 
much consequence provided that a patent could be obtained possessing some 
presumption of validity. Whether any such system would be acceptable in 
this country I very much doubt, and I accordingly only mention the matter 
from the point of view of interest. 

I do not propose to deal here with the suggestions made by the British 
Science Gtdld as to the method which should be adopted in introducing the 
extended search, namely, in successive stages or instalments. Nor do I intend 
to refer in detail to the financial considerations involved by the proposal. It 
may be that the expen.se which would be involved by the introduction of an 
extended search would meet with considerable resistance from the Treasury, 
particularly if the present rate (»f renewal fees were to remain in force 

As to the desirability of the extension of the present search 1 have little 
doubt, and its practicability is merely a question of finance. If an extension 
of the search could only be secured at the cost of a substantial increase in rate 
of patent fees, the financial disadvantage might well outwc'igh the practical 
advantages which an extension of the search might give. 

ITnless the present examining staff of the Patent Office were considcTably 
augmented, an extension of the present search would inevitably result in a 
lowering of the present standard of search, and an increase of the unfortunate 
delay which already exists at the Patent Office an dealing with patent 
applications 

The proposed extension, therefore, ultimately depends upon the assistance of 
the Treasury. By that, I do not mean that the Treasury .should contribute 
towards the cost of the search, but that the Treasury should cease to appropriate 
for other purposes monies which have been paid by Patentees as their contribu¬ 
tion towards the cost of maintaining an efficient patent service 

For myself, I have often wondered whether it would not bo ptissible, 
institute a central international office for search purposes, such office, of course, 
having no administrative function other than that of pure investigation, the 
result of such investigation being accepted by the Patent Offices of each country 
in lieu of a national search, and the effect of any citations being determined by 
the laws of each country Very large sums of money are exjx*nded each year in 
the investigations carried out in the various national Patent Offices, and any 
duplication of the work, which must necessarily occur under the present 
system, is really a waste of money, and the loss, of course, ultimately falls on 
piatentees and the public. In igi6 an International Arrangement for the 
establishment of a Central Office for Search was in fact signed at Paris, by 
nineteen Governments, including the fiovemments of Belgium, France, Poland, 
Roumania and ('zechoslovakia, but the agreement was never ratified and proved 
^uite abortive. Anyone interested may consult the text of the Arrangement 
in Volume 286, of the Official Gazette of the United States Patent Office at 
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llie idea underlying the Airangement is, in my opink>n, an iiii{X3«f^^ 
one/ though I recognise that there are knmense practical difficult. The 
establishment of a Central Office would, however, be of very great value to those 
engaged in industry, particularly if the information contained in such Central 
Office were available to the public on the lines of the recommendations contained 
in Section F of the Report of the British Science Guild. I may add, as a matter 
of interest, that the establishment of a Central Search Office was definitely 
advocated by the American Group of the International Chamber of Commerce 
at the Brussels Congress of the Chamber in 1925. 

True and First Inventor. 

Whilst I am dealing with the question of novelty, there is one aspect of the 
question which does not appear to have been dealt with by the British Science 
Guild, but to which I may, perhaps, be permitted very briefly to refer. 

In this country an invention will be held by the Courts to be novel if it has 
not been previoasly published within the realm, and any person who imports 
an invention into the country, whether he be in fact the actual inventor or 
not, is entitled as of right to obtain a patent in respect of such invention, such 
importer in law being the true and first m vent or " In this respect our law 
differs from the laws of most other countnes, under which prior publication 
of an invention in any country will be held to invalidate the patent At the 
time when the Statute of Monopolies was passed, travelling was still a somewhat 
dangerous occupation, and it was accordingly held that any person who 
imported a new invention into the country had rendered sufficient public 
service to merit the grant to him of a patent in respect of that invention. 
It is owing to the persistence of this theory that publications outside the realm 
do not affect the validity of a British Patent. Cases m which importation 
patents are obtained by a person who does not denve his title in some way 
from the true inventor are, however, comparatively rare, owing to the provisions 
contained in the International Convention which enable foreigners to obtain 
priority in this country for inventions originally applied for in a foreign coimtry 
If, however, to take an illustration, a German professor were, m the course of 
delivering a lecture before a learned Society in Germany, inadvertently to 
disclose an invention before applying for a patent in that country, it would 
be perfectly open to anyone to whom the invention had been disclosed to 
take the next train to London and obtain a valid patent for the invention in 
this country in his own name Whether it is desirable to retam in our law 
a principle which enables such a borrowing of an invention belonging to another 
person is a matter which I think might well be further considered. 

Premature Publication. 

The second proposal put forward by the British Science Guild under the 
head of Novelty that publication made by or derived from an inventor 
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fllioiild ia no case be {Readable against a patent subsequently granted to that 
inurentor^ provided that the patent was applied for witi^ twelve months after 
such publication. 

This proposal is, according to the Report, introduced to meet the hardships 
vdndi sometimes occur in cases where an inventor inadvertently, or owing; 
to ignorance of patent law, or through failure to realise the commercial impor¬ 
tance of his invention, discloses his invention to the public before applying 
for a patent. 

I am inclined to agree that the existing law may, in some cases, result in 
hardship. I am convinced, however, that ovdng to the international compli¬ 
cations likely to result from the acceptance of the proposal, the matter is one 
which should be dealt with first of all under the International Convention. 

The first difficulty which occurs to me is that the proposal would not, in 
any event, assist the inventor in obtaming protection in foreign countries. 
In many countries of the world, as I indicated earlier in my paper, a patent 
will be held to be invalid if the invention has been published in any part of 
the world prior to the date of application. Let us assume, therefore, that an 
inventor discloses in the United Kingdom an invention before a learned society 
on January ist of this year, and applies for a patent on September is^ Such 
prior publication would, according to the recommendations of the British 
Science Guild, not be pleadable against any patent obtained in this country 
as the result of that application. If, now, the inventor were to seek to obtain 
protection abroad, he would be able to apply for foreign protection at any 
time within twelve months of the date of his British application. But his 
period of priority would only date back to September ist, the date of the 
British appheation. In those countries, therefore, in which pnor publication 
in any part of the world is sufficient to mvalidate the patent, the inventor 
would find that any patent obtained by him in such country would be invah- 
dated by the publication made by him in Great Britain on January ist. But 
there are also other difiSculties 

One effect of the acceptance of the proposal would doubtless be to make 
inventors careless as to the publication of their inventions, forgetful of the 
fact that the amendment of the law proposed is a purely negative one, in the 
sense that no rights of priority are obtained by reason of any premature 
publication. Let us assume, as in the illustration already given, that A, a 
British inventor, discloses his invention before a learned society on January ist 
of this year. B, a rival inventor, who is engaged on the same problem, 
independently makes the same discovery on June ist and immediately applies 
for a patent, and soon afterwards publishes the invention! A then applies for 
a patent on September ist. What is then the position ? B obviously cannot 
obtain a valid patent because of the prior publication by A. But what is 
^A’s position? Although his own prior publication on January ist is not 
pleadable against him, the publication by B is certainly pleadable, with the 
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result that any patent obtained by A ivill also be invalid. There are other 
difficulties besetting the recommendation of the British Science GuEd in this 
connection, but the two illustrations which I have already given will, I think, 
be ittllcient to emphasise the necessity of a very careful examination of the 
pr<^)o$al before it is accepted. In any event, I am clear that the problem 
dealt with is a matter primarily for international regulation. 

Secret User 

In dealing with the question of novelty the British Science Guild also refer 
to the effect of prior secret user by a patentee, but they make no recommenda* 
tion. I observe, however, that in Paragraph ii of the Report in which this 
matter is referred to, the view is expressed that under English law a patent 
is invalid if it can be proved that the patentee had used the invention for 
profit before applying for his patent, even if no publication has taken place 
I am aware that there are certain text book writers who have expressed a 
similar view, but there is no judicial decision which definitely establishes that 
proposition, and a number of weighty arguments might ho adduced to the 
contrary Having regard to the uncertain state of the law both with regard 
to prior secret user by the patentee himself, and to the effect of a prior secret 
user by a third person on the validity of a patent granted to another, it would 
in my opinion be useful if, in any revision of the English law on the subject 
of patents, both these questions were finally settled. There is a good deal 
to be said in favour of the proposition that prior secret user by the patentee 
himself ought not to invalidate any patent for which he might subsequently 
apply Indeed, so far as the public is concerned, the consideration which it 
receives when a patent is subsequently applied for, namely information with 
regard to the invention, is the same whether any prior secret user has taken 
place or not The same argument applies in a case where an independent 
inventor discloses to the public an invention which has in fact been secretly 
used by a third person Whether in the latter case a patent should be granted 
to the person who first discloses the invention is doubtful unless some provision 
bt* made to protect the prior secret user. Such protection might, if necessary, 
be given by the insertion in the Act of provisions on the lines of Rules 62 and 
63 of«the Patent Rules which apply to the case of lapsed patents restored to 
the Register. 

I might add that owing to the uncertain state of the law with regard to the 
<*ffect of prior secret user by a patentee, it would appear desirable to add a 
proviso to the recommendation made by the Bntish lienee Guild as to the 
effect of publication made by or derived from an inventor who subsequently 
applies within 12 months of such publication for a patent. 1 doubt very much 
whether it was intended by the Committee that a person who had previously 
used an invention in secret should be entitled, at any time within Z2 months 
after the secret had leaked out, to obtain a valid patent for his invention. 
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Patents of Addition. 

The Report also contains an important recommendation with regard to 
patents of addition. It is suggested that a parent specification should not be 
citable against a patent of addition as evidence either on the issue of novelty or 
subject matter. This recommendation is made with a view to encouraging an 
inventor to disclose improvements which experience has shown to be desirable 
in the working of his invention. It is important to remember, however, that 
one effect of the recommendation would be to enable a patentee at any time 
during the existence of the principal patent to obtain a patent of addition for 
any matters disclosed in the principal patent, but which he had omitted to 
include in the claims. This is a somewhat dangerous proposition, .as it would 
result in permitting a patentee at any time during the existence of his patent, 
to extend the scope of his original claims. It has always been a principle of 
British Patent Law that what is not claimed is disclaimed and, in mv view, that 
principle is sound and ought not to be departed from. 

Furthermore, cases might easily occur in which the unclaimed matter in 
fact constituted a separate invention If, in such a case, the Patent Office were 
to accept a claim for such matter by way of a patent of addition, the public 
would be helpless. No objection could be raised in opposition proceedings on 
this ground under Section ii of the Act, and under Section 19 (4) of the Act of 
1907, the grant of a patent of addition is conclusive evidence that the invention 
is proper subject of a patent of addition The difficulty referred to could, of 
course, be met by a suitable amendment of Section ii. 

With regard to the question of subject matter, the desirability of the recom¬ 
mendation made by the Committee depends upon the same considerations as 
are applicable in case of short term patents, and as I shall be dealing with these 
as a separate matter, I need not deal with the question at this juncture. 

Sufficiency. 

In order that a patent may be upheld under the English law, the invention 
must be sufficiently described to enable a skilled worker to carry it out, and 
the invention must furthermore be useful, that is to say, the patented machine 
or process must actually function in the form in which it is described At the 
present time the Comptroller's powers in dealing with a specification which, 
in his opinion, is insufficient, are limited to one of two alternatives ; either he 
must refuse the patent or he must grant it, and the British Science Guild suggests 
that there should be some intermediate course open to the Comptroller, and 
that when in doubt, he should be entitled to call for prima facie evidence that 
the invention has been described in a practical fo^m in the specification, and 
that if his objection is not satisfied he should be entitled to endorse the speci¬ 
fication with a warning notice. 

The idea underl3ring the proposal is a valuable one, but is, nevertheless, open 
to some criticism The endorsement of specifications as suggested might 
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isiMicdVal^y have a dtHible effect, as it might lead to an unjustified iufereoofc bfi 
the c%se of specificatioiis not so endorsed, that such specifications were, in fact, 
sul&cient I observe that the Committee, in paragraffii 21, themselves admit 
that it is diffictdt to justify the requirement as to sufi&dency in the case of 
patents for processes owing to the fact that at the date when the patent is 
applied for, the importance of some of the factors in the patented process may 
not be clearly apprehended by the inventor. In these circumstances it seems 
somewhat hard that an inventor should have to run the risk of having his 
patent endorsed with a warning notice, which notice would undoubtedly very 
seriously affect the commercial value of the patent. Furthermore, every patent 
specification must, of course, be read in the light of common general knowledge, 
which means the conunon general knowledge of those engaged in the art. It 
seems to me doubtful whether in all cases the examining staff of the Patent 
Office would have sufficient practical experience of the subject matter of the 
patent to justify the somewhat drastic expedient of endorsing a specification 
with a warning notice as suggested The fact that, in the opinion of the 
Committee, which is no doubt justified, the recommendation would be exercised 
in a reasonable and not in a vexatious manner, is reassuring, but does not 
completely meet the difficulty. 

Biological Inventions. 

I now pass to the recommendations made by the Science Guild with respect 
to the extension of the protection of the patent laws to inventions which are at 
present unpatentable Under this head the Report treats only of inventions, 
such as biological inventions which are at present unpatentable, on the ground 
that they do not constitute a manner of manufacture under the Statute of 
Monopolies. I propose, however, to include under this head also the recom¬ 
mendation to establish a system of short term patents. In my view the 
importance of the recommendation made in regard to short term patents lies 
not so much in the fact that they would be obtainable more promptly and 
cheaply than full term patents, but because their validity could not be 
impeached on the ground of absence of subject matter. 

The limitation of the grant of patents to inventions relating to a manner of 
new manufacture is derived from the Statute of Monopolies. In the introduc¬ 
tion to the Report, the importance of the growth in scientific knowledge arising 
from research in pure science is very properly emphasised, and it is pointed out 
that not only the volume of invention but also its trend has been completely 
altered by modem research, notably m the chemical and biological sciences. 
The limitation'* of the definition of patentable inventions to which 1 have 
referred has had the effect of rendering it practically impossible to protect by 
frieaiis of patents biological inventions of value, particularly in the agricultural 
industries. In the Report rust-proof wheats and n^w applications of parasites 
for destroying wee^s are cited as examples. 
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Whether the present depression in our agricultural industry is in any way due 
to the fact that improved biological products are at present unpatentable, is 
somewhat doubtful. But there can be no little doubt that if biological inven¬ 
tions were freely patentable, more capital might be unloosed to further 
agritultural progress. Considerable dififtcnlties would necessarily be encountered 
in devising any means whereby such patents might be rigidly enforced, but 
the enforcement of such patents is a matter which, as suggested in the Report, 
might fairly be left to the test of time. Apart from biological inventions, thei# 
are also other inventions of a useful nature, which are at present unpatentable 
owing to the words of Section 6 of the Statute of Monopolies. I refer, for 
example, to processes involving electrical action at a distance. The British 
Science Guild only refer in their recommendation to biological inventions, and 
whilst agreeing that such inventions should be patentable, I venture to express 
the view that there are also othei inventions which are capable of commercial 
exploitation and for which protection should be ensured by some amendment 
of the present Act. With regard to biological inventions concerning medical 
treatment, I observe that in the Report it is suggested that in view of the strong 
contrary opinion of the medical profession these should not be patentable. 
Personally, I doubt whether the fact that the medical profession is opposed to 
the grant of such inventions should be regarded as conclusive. 

If any amendment of the Act be introduced on the lines suggested in the 
Report, an attempt should be made to secure such amendments of the Inter¬ 
national Convention as would enable the protection for the inventions 
contemplated to be extended to other countries. 

Short Term Patents. 

Now I must deal with the question of the desirability of the introduction in 
this country of a system of “ short term patents/' analogous to the system of 

Gebrauchsmuster ” established in Germany in 1891 I believe I am correct 
in thinking that Germany is the only country which so far has introduced 
a S5^tem of the kind. The difficulty with which the British Science Guild 
is attempting to deal arises from the fact that intermediate between inventions 
protected by patents and industrial designs which are at present protected 
under the design provisions of the Patents Acts, there is a fiuther class of 
invention which at present lacks protection. Under the design laws one can 
only protect such features of shape, configuration, pattern or ornament which 
as applied to any article by any industrial process appeal to the eye, and such 
protection does not extend to any mode or principle of construction or*anything 
which is in substance a mere mechanical device. The class of articles which 
the British Science Guild has in mind includes, for instance, utensils, tools, 
or machine parts of novel and convenient shape and machines of known types 
having a novel layout of component parts. Under the existing system the 
protection of such articles is difficult. If protected under the patent laws 



^ OP im ROYAL SOCIETY OF 


muy tudi articles, althougfa new and useful, may, according to the Repdrt, 
not have sufficient subject matter to justify the grant of protectkm. If 
l^otected as designs they are only protected in so far as their external shape 
or configuration is concerned. 

Apart from these two difficulties there is also the third difficulty that if 
application be made for protection under the patent laws, so long elapses 
bMore the patent is accepted that in the case of many of these articles, the 
success of which is dependent upon quick sales, the protection when eventually 
obtained is too late. The articles in question are articles which can be quickly 
copied, and as no damages can be claimed by the patentee prior to the date 
of the acceptance of his complete specification, uascrupulous competitors do 
not hesitate at once to place infringing articles on the market. This difficulty 
is particularly felt by the manufacturers of seasonal articles, such as, for 
instance, mechanical toys which are sold in such large quantities during the 
Christmas season. 

It is proposed by the British Science Guild that protection should be granted 
for this class of article by means of what are termed " short term patents," 
which patents should not be liable in the same degree as full term patents 
to invalidation on the ground of lack of subject matter, it being generally 
sufficient that the innovations protected by them be new and useful. The 
term of protection proposed is a term not exceeding seven years It is 
suggested that the grant of such patents should be prompt and cheap, and 
that their scope should be narrow and restricted; the claims, for instance, 
l>eing restricted to one or two in number, each claim ending with some such 
phrase as “ substantially as described and shown in the accompanying 
drawings." It is not clear from the Report whether it is intended that short 
term patents should be subjected to any search as to novelty before grant, 
but I assume that there would be no search, as the proposals involve a prompt 
grant of protection. 

I have no doubt that the chief objection which will be raised to the pro|X)sal 
will be directed to the suggestion that monopolies should be granted in respect 
of any invention which is devoid of subject matter. Indeed, reading between 
the lines, it seems as if the members of the Committee of the British Science 
Guild themselves were not fully convinced of the desirability of this condition. 
I say this because in defining the privileges to be granted to short term patents 
the Committee does not in terms state that no degree of inventive ingenuity 
shall be required. The words used are these : " British short term patents 
shall not be liable in the same degree as full term patents to invalidation on the 
ground of lack of subject matter. It should generally be sufficient that the 
innovation be new and useful." No information is given, however, as to what 
is meant by the words " in the same degree " or the word " generally " in 
the passage to which 1 refer. It is difficult to understand the effect of the words 
" in the same degrqe " if indeed it is intended that they should have any 
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meanii^ at all, because under recent decisions of the Courts in certain patent 
cases even a scintilla of invention is sufficient to support a patent which is 
new and useful. Thus in the case of Guisti's Patents, reported in 40 R.P.C.. 
pa^ ao6, Mr. Justice Astbury, in dealing with an infringement action relating 
to a patent for tin openers, said this: 1 care not how simple it is if it is not 

an obvious thing, and if the production of it was not a mere workshop improve¬ 
ment on a well-known tool. If it involved invention, however slight, I think 
the patent ought to be supported, and it must be borne in mind that the 
claims of the patentee do not cover any article proved to have been previously 
made or described." 

The case to which I refer is specially relevant because the invention in 
question was in respect of a tin opener, that is to say, one of the class of articles 
which the Science (iuild proposes should be covered by short term patents. 

The decision seems to me to cast some little doubt as to the necessity for 
the condition proposed in the Report as to " absence of the same degree of 
subject matter " In the case of a humble invention the Courts already seem 
to be satisfied with a considerably less degree of subject matter than appears 
to be requisite in the case of complex inventions 

I must confess that I am in agreement with the view that some amendment 
of the law is required to facilitate the protection of small but useful inventions 
of the class referred to. I have serious doubts, however, as to the desirability 
of the method proposed by the Science Guild for achieving that object. It 
is possible that one effect of the introduction of short term patents would be 
unduly to restrict the development of his invention by a patentee who has 
protected his invention by an ordinary patent. It seems to me probable that 
on the publication of the specification of an important patent many attempts 
would he made by thud persons to protect obvious variations in the construc¬ 
tional form or arrangement of the machine by means of short term patents 
The use of any such variations might well come within the ambit of the claims 
of the original patent, so that their use could be restrained by the original 
patentee, but the original patentee would not himself or by any of his licensees 
be entitled to use any of the particular variations which happened to be 
protected by these short term patents without paying a royalty to the owiitr 
of such short term patents, even though the variations protected were perfectly 
obvious and involved no inventive ingenuity of any kind. This danger could 
not be easily guarded against by any amount of care in the drafting of the 
original specification of the letters patent of the main invention, and a prudtnt 
patentee would therefore be obliged to supplement his original application 
by a large number of short term patent.s, thereby very materially adding to 
his overhead expenses • 

Secondly, there is the difficulty arising from some of the general considerations 
to which I referred in the ojiening paragraphs of my paper. It might very well 
be that the introduction of the system in Great Britain might be followed by the 
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introduction of sysitcas in many other countries. If that happened* It 
British manufacturer who desired to incorporate some small variations into hia 
patented machine, produced perhaps on mass production Hnes, would he bound 
to incur the very great expense involved by searches in a large number 
countries, before he could be certain that the variations could safely be made 
use of. 

At the same time I feel the force of the argument that the system has been 
in force in Germany for nearly 40 years, and that every year nearly 5l,ooe 
Gebrauchsmuster are applied for. I also recognise that Germany is the country 
which has specialised in the manufacture of novelties and small tools and has 
built up a very valuable trade in such articles, and it may be that there is some 
connection between the growth of this particular trade in Germany and the 
establishment in that country of the Gebrauchsmuster system. Whether 
this is so or not I am unable to say. The fact that Gebrauchsmuster are applied 
for annually in such large numbers may on the other hand be due to the fact 
that ordinary patentees have found themselves obliged to supplement their 
patents by Gebrauchsmuster for their own protection. 

In any event, I feel that a very careful enquiry should be made into the actual 
operation in Germany of the Gebrauchsmuster system before any similar 
S3rstem is introduced in this coimtry. 

The difficulty arising from the fact that in some cases, as for example, seasonal 
goods, the present patent delays render ordinary patent protection quite useless 
can be met in other ways than by the introduction of short term patents Thus 
an amendment of the law might be introduced enabling damages for infringe¬ 
ment to be recoverable in respect of infringements committed before the 
publication of the complete specification, provided that the patentee is able to 
show that the infringer had notice that an application for patent protection was 
pending. 

Legal Proceedings. 

I am afraid that as time is short I can deal only very briefly with the recom¬ 
mendations made with a view to reducing the cost of patent litigation. I must, 
however, refer to the very important suggestion that patent actions should be 
tried before the Comptroller, and that appeals from the Comptroller should be 
to a special Judge in Chambers instead of to the law officer as at present. I can 
see no real reason why infringement proceedings should not, with the consent 
of the parties, be heard by the Comptroller In some cases the expense of such 
hearings might not be very much less than the expenses which would be involved 
in High Court proceedings, but in such cases the parties would probably prefer 
in the first instance to proceed in the High Court. There are many cases, how¬ 
ever, in which a patentee is deterred even although he has a valid cause of 
action from taking proceedings, owing to the very great expense usually involved 
in patent proceedings in the High Court In cases of this kind the suggestion 
made by the British^ Science Guild has particular force. 
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Ko reference is made by the Guild to the issue of certificates of validity. These 
should not, I think be granted by the Comptroller, but should be reserved for 
High Court judges. Subject to that exception, however, I can see no valid 
argument against the proposal. I am also strongly in favour of the suggestion 
that appeals from the Comptroller's decision should be heard by a special judge. 
The present fHTOcedure hats obvious difficulties, as has been admitted on many 
occasions by the Law Officers themselves, particularly in cases in which tech¬ 
nical questions are involved. It has been suggested that, the granting of patents 
being a prerogative of the Crown, appeals should constitutionally only be heard 
by a law officer of the Crown. Historically, this may be perfectly correct, but 
the argument carries little weight when the present practical difficulties are 
considered. 

Whilst I am dealing with the question of legal proceedings I ought perhaps to 
refer also to the recommendations in the Report regarding the remedy available 
in the case of unwarranted threats of legal proceedings for patent infringement. 
The present Section is undoubtedly insufficient, because there is no remedy for 
threats based on a provisional specification or on a complete specification 
before the date of sealing, and furthermore the threatener can escape retribution 
by beginning an infringement action with due inteUigence, even if he abandons 
it as soon as the defence has been put in. I strongly support the suggestion 
made by the British Science Guild that Section 36 should be amended so as to 
cover these cases. 


Patent Office Delays. 

I have already referred in an earlier part of my paper to delays which occur 
at .the Patent Office in dealing with patent applications The suggestion made 
by the British Science Guild that when an indisputably complete anticipation 
has been found, time should not be wasted in collecting further references is 
useful, but would, of course, not have much effect on the present delay. I 
doubt also, whether the institution of a system of short term patents 
would relieve the present congestion—in fact, it might conceivably add to it, 
as I observe that in Germany the number of patents deposited annually has not 
been materially affected by the establishment of Gebrauchsmuster 

The only remedy is an increase in the strength of the examining staff. In the 
Report figures are given which show that whereas in the last ib years the number 
of complete specifications filed has increased by 26.2%, the strength of the 
examining staff has decreased by 9.9%. Since the Report was written further 
figures are available which show that whereas on July i8th, 1928,6,300 complete 
specifications were awaiting first action, the arrears were accumulating at the 
rate of 67 per week. On February 26th, 1929, t*he arrears had amounted to 
8,400, and were increasing at the rate of 76 per week. The position is a serious 
one for British industry, and should be remedied without delay. As the British 
Patent Office is being administered at a handsome profit, there is little reason 
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ooatparatively few patents out d all the number of patent appiicatioiia 
due to the fact that the vast majority of patents lapse long before the sixtemtih 
year owing to failure to pay the renewal fees. The Britt^ Science GuMd, 
however, suggests that it might be as well to introduce no change in the British 
practice with regard to the publication of Convention applications until f<H:eign 
nations are prepared to make reciprocal concessions as regards third party 
rights. The reason why this proviso was introduced is no doubt because a 
similar proviso was inserted in their recommendations by the Dating and 
Sealing of Patents Committee. I very much doubt the wisdom of deferring 
the reforms proposed for the reason given. Under the terms of the International 
Convention it is provided that patents applied for in the various countries by 
subjects of the contracting countries shall be independent of the patents 
obtained for the same inventions in the other countries as regards their nominal 
duration. The practice of ante-dating a Convention patent to the date of 
original application in the country of origin is peculiar to Great Britain and 
some of her Colonies, and the other Convention countries have always com¬ 
plained that the British practice of ante-dating and throwing open to inspection 
of Convention applications involves a breach of the spirit if not of the terms 
of the Convention, to which Great Britain is a party, and it was this complaint, 
renewed at the Hague Conference of 1925, which resulted in the setting up of 
the Dating and Sealing of Patents Committee. 

It is true that certam foreign countries which permit their own nationals 
to acquire what are known as rights of personal possession during the interval 
between the date of application in the country of origin and the date of applica¬ 
tion in those countries by foreigners under the C^onvention, are themselves 
equally, if not more, guilty of a breach of the spirit of the Convention. Never¬ 
theless, it seems to me invidious for any one country which is regarded by its 
fellow contracting countries as acting in breach of Convention to make the 
remedying of the breach in any way conditional. There is also much to be 
said for the view that if Great Britain were at once to alter its practice in 
this respect to conform with the views held by practically every other Conven¬ 
tion country, it would be able at the forthcoming London Conference to 
exercise very much greater influence on Italy and Hungary, which are the 
two recalcitrant countries so far as third party rights are concerned. 

Quite Apart from the international aspect of the question, however, the 
proposal that the period between the filing of the provisional and complete 
specification should be extended to twelve months so as to coincide with the 
priority period under the International Convention would be of considerable 
value to British patentees. I am assuming, of course, that at the same time 
the period allowed for acceptance is increased as suggested to eighteen months 
with Air^psions up to a total of twenty-one months. 

I<M^ 1 iowever, that if there Is a limit placed on the time within which 
an Hfi^^t must get his application accepted, a definite limit should also 
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b6|>lAced on the Patent Office within which to take the necessary 0 £ftce 
adkm. 

I doubt the wisdom of insisting on throwing open to public inspection applica* 
ti<ms which have not been accepted, even if advantage be taken of the full 
extended period proposed. 

A further suggestion made by the British Science Guild that it should be 
permissible to file under the International Convention a single British applica* 
tion in respect of two or more foreign applications relating to cognate subject 
matter seems to be sound, and would follow the acceptance of the principle 
underlying the recommendation of the Dating and Sealing of Patents Com¬ 
mittee that applications for patents abroad should be assimilated with British 
provisional specifications. This is a question, however, which ought to be 
dealt with by the International Convention itself. 

I might add that this particulai recommendation received the full support 
of the International Chamber of Commerce, who in 1925 suggested the inclusion 
in the International Convention of a similar provision ^^lst I am dealing 
with a question which refers to the International Convention it would perhaps 
not be out of place to allude to one further matter which is not dealt with by 
the British Science Guild, but which creates difficulties in connection with 
applications made in this country under Section 91 of the Patents and Designs 
Acts 

Under that Section a foreigner is entitled within twelve months to apply 
in this country for protection in respect of any invention “ foi which protection 
has been applied for in the foreign state.'* Difficulties have arisen with regard 
to the interpretation of the words " for which protection has been applied for 
in the foreign state " The principle underlying the International Convention 
is that for the purposes of priority an application for protection in a Convention 
coimtry shall be regarded as havmg been made simultaneously m all the other 
countries of the Union In some countries it is not necessary that any specifica¬ 
tion should be accompanied by detailed claims Under British practice, 
however, protection is refused in respect of a Convention application if the 
invention claimed in this country is larger than the invention actually claimed 
in the country of origin, even although the invention claimed m this country 
is in fact fully described in the body of the specification originally filed abroad 
The British practice is, in my view, contrary to the spirit of the Convention 
and should be amended, and protection in this country should not be refused 
merely because the British claims do not coincide with the claims filed abroad. 

There is, I am afraid, insufficient time for me to deal individually with all 
the other matters dealt with in the Report of the British Science Guild. These 
deal inter alia with the post dating of applications* the conversion of a complete 
into a provisional specification, disconformity, the extension of time in opposi¬ 
tion and revocation proceedings, and many other matters of no mean importance 
to patentees and others interested in the operation of the Patents Acts. There 
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are also a number of very valuable suggestions with regard to rendering i^ore 
easily available to the public technical and other information in the possession 
of the Patent 0 £&ce 1 have not referred to them because the Report itself 

IS readily obtainable by any person mterested, and I have no special comment 
to make with regard to those recommendations except to approve generally 
of them 

Bntish inventors and manufacturers mterested in patents are very much 
indebted to the Bntish Science Guild and the very distinguished gentlemen 
who served on the Committee of that Guild, and whose deHberatioois have 
resulted in the Report with which I have been dealmg to-night The Report 
has aroused lively mterest not only m this country but also abroad, and is now 
bemg carefully considered by many organisations which are mterested in patent 
questions I also believe that, as the result of the issue of the Report, the 
President of the Board of Trade has already consented to appoint a Committee 
to enquire into the operation of the Bntish Patents Acts When sufficient 
time has elapsed for the Report to have been properly digested by all the 
organisations which are now considering it, it would be extremely useful, if 
I may venture to make the suggestion if the British Science Guild were to 
convene a national conference of all the organisations mterested, so that the 
vanous suggestions contained in the Report may be further considered from 
all points of view and any divergent views brought into harmony 

DISCI SSION 

Tiu C hairman said it was V€r> fitting that they should have had such an excellent 
paper read before the Society of Arts liecause though probably mo&t of those 
present would not remembei it the Societ> took a verv^ active part in 1850 when 
the patent law of this country was improved 

Mr J W Goroon K C said he had been very much interested as he was sure 
they hatl all been in the paper whieh had just been road Patent law was of course, 
a subject of paramount interest to a ver> large number of our manufacturers 
It was also of interest to those who were the customers of manufacturers because 
everything that facilitated the introduction of improvements into our manufactures 
was a matter, not merel> of manufacturing interest but of national importance 
1 rom that point of v lew an> question which aftected the terms or the administration 
of our patent law was of much moic than merely technical interest and importance 
The paper dealt with the subject in a manner that must he thought, strike 
everybody as being singularly detached and able Everybody would approach 
the report issued by the Bntish Science Guild with a certain feeling of respect due to 
an expert body which was dealing with a subject of great techmeal intricacy 
A» well as of great practical importance the lecturer had discussed with great 
freedom the sugg^tions of that Committee and had cnticisted those suggestions 
m a way which had the great merit of being not only independent and searching, 
but iftlso of being distinguished by v erv good judgment The value of any work 
ilttijlk was intended for practical uses must depend to a very large extent on the 
which It elicited no Ixxlv of people could be expected to sit down and 
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meditate upon a aabject with however much industry and conoentratloiv and 
produce the best result; all the work, and especially all the technical work, that 
was done in the world was greatly improved by criticism. He had no doubt that 
the work of the British Science Guild would be very much improved by being 
aubjected to criticism of the sort that had been given by the author. Nothing that 
he had said in his paper was unjust or captious ; on the contrary, the free cnticism 
of the report which had been put forward was, he ventured to think, the best way 
of deahng with a report of this kind. In view of the fact that he (the speaker) 
had not seen the paper before it was delivered, he would not venture upon any 
detailed additions or remarks on the subject matter of the paper. It was a matter 
in which he himself had been considerably interested for a long period, but his 
interest had not been that of the manufacturer; it had been a detached interest. 
It was therefore proper that he should limit himself to general observations. He 
desired to thank the author for his paper. 

Mr. H. C. Haycraft (As.si8tant Comptroller, H.M. Patent Office) expressed 
the pleasure and interest which he personally had felt in listening to the paper. 
He was afraid it was impossible for him to take part in" the discussion ; his position 
at the Patent Office debarred him from doing so. He felt he might, however, say 
that the Patent Office was always prepared in a hopeful spirit to undertake any 
responsibilities which Parliament might think lit to entrust to them, their attitude 
lieing that it was “ Theirs not to reason why : Theirs but to do or die ” ; and he 
was inclined to think that the latter of those two alternatives might bi‘ their lot 
if oHect were given to all the reforms of which the author had expressed approval. 

Mk. H. a. Gill said that, though he was not in the same position as Mr. Haycraft, 
he was a little tied in other ways, having been a member of the British Science 
Guild Committee which had produced the report; anything, therefore, that he 
said otherwise than in favour of that report would hardly be received with approval 
The author had criticistd the report in .several respects; he (the .speaker) thought 
those criticisms were quite pertinent, and should be considered , they were not 
in any way unkind, but were merely calculated to ensure greater care in carrying 
out the recommendations of the British Science Guild, and that adequate safeguard.s 
should be provided. The author had apparently received an adverse opinion 
from Germany of the Gebrauchsmuster, or short-term patent system, in that 
country, it being said that a large number of those short-term patents were probably 
invalid. The facts, however, spoke for themselves : the number of these short 
term patents was steadily growing, very great use of them was being made by 
German manufacturers, and he (the speaker) had not heard of any complaint in 
Germany that such patents had been used, as the author had suggested, to obstruct 
the normal development of inventions of a patentable nature. The author had 
suggested that smaller manufacturers might be on the watch for big inventions 
coming out in order to produce minor inventions for which short-term patents 
might be taken out, with a view perhaps not of blackmail, but of making it difficult 
for the bigger manufacturers to work those substantial inventions without obtaining 
permission to use the minor inventions. He did not think that had been at all the 
case in Germany; on the contrary, these Gebrauchsmuster had filled a definite gap 
between the registration of articles merely with regard to external shape and 
appearance and the patenting of inventions. The procedure had been hedged 
about so as to make it impossible for undesirable practices to be resorted to. If 
such a system were introduced in this country it would be found that the Patent 
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Office would be relieved of a burden which was at present on its shoulders, because 
everybody was trying to register as designs for fifteen years things which should 
Ik? of the short-term patent order. 

Mr. a. Jaff6 expressed his appreciation of the paper; he was very glad that 
the author, in the body of the paper, had gone beyond the title of the paper “ The 
Reform of the British Patent System." in that he had pointed out the great 
importance of lf>oking at this matter not from the insular but from the international 
point of view. We had mov ed vt‘ry far from the days of the Statute of Monopolies, 
and it was more important than ever that the international point of view should 
be preserved. 

Mr. B. K. J )l nhar Kilbi’R.n said he had listemd to the paper with great interest, 
lake Mr. Gill, lu* felt that his position was curious, in that he had been a member 
of the committee which produced the report upon which the author had commented. 
Those* comments were extremely good ; he would not be sorry if that Committee 
had an opportunity of reconsidering th<*ir report in the light of the author’s 
remarks, but he supposed that was impossible, lie desired to express his agreement 
with what Mr. (bll had s<iid as to the short-term patents ; he did not know that 
the author appreciated the extreme difficulty wliich was experienced in dealing 
with those inventions, if they could be so called, which were between designs and 
patents. As a matter ol lact, there had been for a long time a demand for the sort 
of protection that was given by a short-term patent. Difficulties were also 
experienced in the registration of designs. The question had been discussed 
elsewhere, not many days before, in connection with copyright. The situation 
with regard to designs was unsatisfactory’, and something ought to be done. He 
saw no reason why the short-term patent system should not afford a way out of 
the difficulty, at any rate, to a considerable extent. The author .seemed to think 
tlu'rc would be international difficulties with regard to short-term patents ; he 
(the speaker) could not see why ; in fact, he would go the length of saying that 
if short-term patents w^ere introduced (*verywhere it would be advantageous ; 
hr saw nothing .igainst it. 

Captain C. W. Hvme (British Science Guild) expressed his appreciation of the 
acute criticisms and lucid presentation of the paper ; it was a paper which he was 
sure all those interested in this subject followed with the greatest possible interest. 
There was a gcKKl deal that he desired to say m detail, but he w’as in the unfortunate 
position of iK'ing already in " hot water " for the part he had taken in preparing 
the report, and was unw'ilhng to commit any further indi.scretions beiause he 
saw' around him seviTal of his official superiors from the T’atent Office. He only 
knew <»f two iKioks dealing with the ecouoniics of the patent system ; one was an 
\rnencan book and dealt with the American patent system, while the other wms 
a book b\' Mr I*' Kavenshear, whom he w’as glad U) see present, and who in 
moS gave the subject .i most careful and luciil analysis. It w^as, he thought, 
obvious to I'verybody that inventions had an intimate bearing on unemployment; 
that was illustrated by the Luddite riots on one side, and by the enormous 
<*mployment whicli had resulted from such inventions as that of artificial silk, 
on the other side. Mr Raven.shear had analysed the effect of a good patent system 
on employment ; he (the speaker) would not say more than this, that he thouglit 
Mr. Ravenshear proved that a good patent system was a great benefit in relieving 
uneniploymi*nt, whereas a bad patent system w'as, of course, bad for everybody. 
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He did not wish to express any opinion as to whether the British system was good 
or bad or could be improved, but he did wish to emphasise the impt»rtance of 
having it as good as it could possibly be. 

Dr. Arthur Havdox said he desired to discuss the matter not so much from a 
legal or economic point pf view, but rather from a scientific point of view\ He 
thought it would be as well to have a few definitions of what substances could 
be patented ; he was thinking of patent medicines and substances such as 

pneumosand,” which was really a preparation of tuberculin for the treatment 
•of consumption and ofhtT (!is''ases. If it were not considered irrelevant, it would 
be interesting if the lecturer c()uld give them some opinion as to what substances 
wen‘ clearly outside the region of the Patent Office. 

Mr. John HicTiiNGf.R thought the most important part ol the paper was that 
dealing wdth short-term patents or Gt'brauchsnmsiet, as they were called in Germany, 
and was very pleased to notice that that (juestion wa.‘? relerrtMl to by most of those 
wlio had taken part in the cli.^cussion. It was common experience that patents 
as to which patent agents had adxised that there was no subject matter in them, 
were passed by tin* I\itt‘nt Office, who seldom could refuse the grant, only to be 
suhse<|uently found invalid by the Courts The position wcis especi.dlv serious iii 
coiiueetion with wireless apparatus. He had fretpiently been aihised bv counsel 
that patents on wireless ajiparatus whieh had been passed by the Pattuit Ottiee 
had, in fact, no subiect inattcT, and yet the articles were very successful in practice 
and exhibited at the Olympia Fxhibifion by a largi* number of hrms. What 
was the pasition in such a cavse ? They had an article which was undoubtedly 
new and w-as of proved utility, and yet everyone said it had no subject matter. 
He thought the Patent Office very well knew'that a good many pa tv'nt swore granted 
lor subjects which wttc not really subject matter for a p.iteut. He submitted 
that tJi<* introduction of something intermediate between a patent and a design 
was good common .sense. The author had r'^ceived informatifin from Germany 
to the effect that manufacturers did not like the Gcbraiith^•mister system. Th<‘ 
information which lu* (the speaker) had obtained w'as to tlu loiitraiy— that they 
di<l like It. One point liad bc*cji overlooked in tli(' discussion : a good many of 
the Gebrauchsmuster w’ere tiled .simultaneously with the p.itciit application, the 
rea.son being that the ('jeb)uinhsmuster was registered WTthin two to four w(‘eks ; 
if it was an article such as was used in wareless, for instance, it could be j>ul imme¬ 
diately on the market and infringements could be stoppl'd. 'I'he .luthor had pointed 
out a ditticulty which might an.se bi'tween the Gebrauchsmti^tet and the cirdiiiary 
patent, that someboil}' might obtain a patent with a good wide ckiim, and then 
other people might comi* along .iiul file any number of (tebraiAchshiLtstef with 
practically no subject matter But the holder oJ a valid pati'iit lould stop infnnge> 
ment or exact a royalty ; on the other hand, then* was no need foi the patent<‘e 
to file any number of GtbnmtJismuster if there wiTe s»> many obvious imitations. 
He therefore repeated wliat he had s.iid in the beginning ol lus lemarks, th.it so 
far as the GebrauLhsmiister w.is conierned it was a (ommoiisensc piopositioii .iiid 
a necessity. He haddealt with the present unsatisfactory position, .iiid tlu* leniedy 
by w’ay of “ Ptilitv Patents,” in a short article piibhshrd jii tlie JJtttt*, iini (p 253), 
of August 2bth, i<)2 7. * 

Mr. a. H. Dykls said that although he was exceedingly interested iti p.itents 
and had committed the indiscretion of taking out a fair numlKT himself, he did 
not claim to be an exp(*rt in Patent law. He dul. lunvever, desire to allude to a 
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pfiint which was, he thought, germane to the discussion, although it did not directly 
bear on it. The object of reforming the patent law was, he took it, to encourage 
research and invention ; the best way to do that was to see that those who devoted 
their time to that research and invention reaped the reward of their work. There 
was one subject which he had taken up more than once ; he had taken it up witli 
the Comptroller of the Patent Office, and also with Thr 7 tmes, which had been good 
enough, a year or two iK'fore, to take up the matter and comment on a letter he 
hacl written . it was that a very large proportion of patentees were not very wealthy 
men ; when they got out a patent they very frequently spent what was to them 
a very large sum of money in preliminary work ; finally, they possibly got their 
patent taken up on a royalty basis. But directly they rt'ceived their first royalti#^s 
the income-tax people came dowm on them, charging them income tax on those 
royalties at the unearned increment rate. He submitted that was absolutely 
wrong, Ix'c^iuse if ever there was an income projierly earned it was an income from 
patent royalties. The inventors were not allowed to deduct for income-tax purposes 
preliminary expen.ses to which they might have been put before they got thost‘ 
royalties , an inventor might have spent >^500 or ;^t,ooo on preliminary expenses, 
but when he got a royalty he was not allowed to set oft against that his expenses , 
he had to piiy income tax at the full rate' on that amount. 

Mr. K K. Towli-R said there w'as one aspect of wi\at tlu* author calhxl the 
extension of patentable subject matter which should lx* given a little further 
(onsideration than it had received. 'I'lie report of tht* British Science Guild recom¬ 
mended and the author appeared to agree w'lth the recommendation- that there 
should tx* an extension of patentable-subject matttT in the direction of allowing, 
for instance, biological inventions to be patented ; Init with regard to such inventions 
he was unable to see that there would be any consideration that the patentee 
could give for the grant of a patent. That had also .struck him with regard to 
st»nu* things which were actually patented at the present time ; for e.xample, inven¬ 
tions in connection with the production ol substances by means of particular 
bacterial cultures If a man pnxluced, say, a rustless wheat, nobody was going to 
go fo the trouble of reproducing that same w'heat w-heti once it ha<l been produced . 
It would always lx‘ .simply reproduced in the onlinarv biological w^ay by the setxis 
<»f the parent plant ; all that the patentee could give in his specification would 
Ik* an account ot the manner in which he had produced that particular species 
<»r N'anety Whilst that account might be of considerable value to future biological 
research, there would lx* nothing in it that would enable the public at the end 
oi the monopoly to produce what the patentee himself had produced That same 
consideration held goixl wdth regard to the production of certain substances by 
means of bacterial cultures ; the patentee would de.scnlx* how he obtained the 
particular bacterial culture, but it was not to bt* supposed that anybody would 
take the *tn)uble to prcxluce that particular strain of bacteria again ; he would 
simply carry on his work with some that he had product‘d from the strain that ha<l 
.ilready bt*cn isolated. 

.Mr H. J. NT ill de.sired to say a tew w'ords tm one point which had not been 
< lea It with except by the author ; that w as. the proposeii extension of the Patent 
Office official search to cover more than ffritish patent sp(*cifications. Any search 
tor novelty meant a search to find out that there was not anticipation ; such a 
search could never lx* conclusive Ix'cause it w’ould lx* manifestly ridiculous to 
suggi'st that every pnntwl document in the world could bt* examined. The 
consequence was that the best a search could do was to give a reliable indication 
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the state of the art or indust^)^ The search that was at present made by the 
Patent Office afforded a very good indication of the state of the industry in this 
country. Further investigation and research, particularly foreign investigation, 
would involve patentees in very considerable expense in obtaining their speci- 
hcations ; it would mean the olitaining ol foreign spc'cihcations. which was not 
c*asy, and their translation, h'or those rea.sons he thought the extension of official 
search beyond the British specifications would not, by the l)c*nelit it ga\e. 
justify the additional expense on tiie part ot the Patent Office, and the additional 
trouble to which the patentee would be put It the patentee wished to assure 
himself by the very lH‘.st arlvice that his patt'ut was going to be valid, he (oiild 
have conducted on his behalf a search as t'xpcmsive as ht‘ likt‘d, and if he thought 
his invention was worth such expen.se, he would do so To extend the sc,ope of 
the official search would be putting an unfair onus on tlie patentc‘e. He thought 
another point had not been appreciated in the remarks that had beim made on the 
sliort-term patents for utility modc'ls. Some time Udore he had had a long talk 
with two German patent agents on this '.ubject, and had come to the conclusion, 
as the result 61 what he had heard from them, that the n‘ipiirements of subje^ct 
matter or inventive ingemiitv for obtaining and holding \ah(l a German palcuit 
were very much higher than the rc‘c|uirements for obtaining patents in this c:ountr>’ . 
the requirements for holding s alid a Gc'rman Grbrauchsniustvr, although not quite 
as high as the r(*<|uiremenls tor holding a British patent, wen* gc'tting on that way 
\ British patent at the present moment wns granted and could lx‘ held, as liad 
l)een pointed out by the author, on the nuTest scintilla ot invention. Wene wt* 
going to grant any form ot patent for anything low'er than that ? If in this country 
w<‘ were going to have th(‘.se short-term patents, it seemt‘d logically to follow that 
the requirements for a lull-term patent must be a really substantial invcuition, 
il probably being a retiuirement, as it was in Germany, that it should be tor doing 
something ntnv, and not merely for doing an old thing in a diiferent way Ikdore a 
pc'tty or short-term patent system could be introducc'd into this ( ouritrv, it wiuild 
t>e necessary to alter l)y some means or other the requinunents lor validity ol 
the full-term patent which w^oiild have to be ol more subsl nee than thc'V were 
at the present time II that were done, then* was undoubtedly room for tlie utility 
mcxlel patc*nt, but with the recpiirements as to subject matter which the ('ourts 
now imposed, there was absolutely no room foi anything ot smaller siibp*ct mattei, 
and particularly ot Ic'.ss nnentne ingemiitx 

Thk Chaikmnn said the\ had had a \i*r\ interesting discussion , lie did not 
want to add much, because criticising tlie p.ipei w'ould be rather like rt-viewing 
an encyclopaedia. He merely wished to mention one* or two points which Ik* did 
not think had been mentioned There was the question of the ('omptrolk*! acting 
as a Judge in the.se cases Just at pre.seiit they happened to have extraordinarily 
good men at the head of the I'atent Office, but some of tho.se prc*sent had inem(>rK*s. 
ami perhaps it would not alw'ays ])e as it w'as now' But, ev'cii at the jireseiit 
time, the Patent Office olficials had as much work a.s tliey could possibly do Apart 
Irom that, the principle was fundament.illy wrong. IVopk* who wen* to exercise 
judicial functions should be trained as lawyers, should be capable of weighing 
t*\'idence, and should really have the sort of training that a Judge had It had 
often been suggested that it would be a g<KKl thing for patents to be ref<*rred to 
arbitrators ; he submitted that that was entirely wrong, bt‘cause the arbitrator 
had to be an expert, and experts had not always the judicial capacity which was 
necessary in dealing with <i patent. 
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The next point was that of compelling patentees to work their patents in the 
country in which they were protected. They might think he was a Liberal, or 
something dangerous of that sort, but, as a matter of fact, he was not a politician 
at all; he was a student of economics, and wished to point out that the idea of 
working patents in the countries in which they were protected was really bad 
economics ; it was a form of protection and was really derived from the fundamental 
errors at the basis of protection. 

He was afraid he would bt* against the general feeling of the meeting with regard 
to small patents. The original idea of the patent was that the State gave to a 
man a monopoly if he had produced something for the nation that otherwise would 
not have been introduced to the nation for at least sixteen years ; but now we 
were trying to give a man a monopoly for producing something which somebody 
els(‘ would probably introdiuc next week if he were left alone. In that way the 
nuisance to manufacturers was very serious indeed. In America, for instance, 
a car might Ih‘ product‘d by mass production ; to alter that method of mass 
prtxluction was a ver>’ expensive proceas. By the time the car came out, the 
manufacturer might hnd that somebody had patented half a dozen little gadgets 
which were of no real importance, but which patents happened to cover something 
which had for convenience lieen used in the production of his car. That w^as a 
ven' serious nuisance, and the same sort of thing was going on in England. There 
was no real reason why a man who invented some little improvement such as a 
draughtsman was in the habit of producing every day of his life, should have a 
patent and be able to anno>' other people with it. 

Mr. Koh?rt BrRRELL, in reply,' acknowledged his very grateful thanks to 
Mr. (fordoii and all the other speakers who had made such kind references to the 
paper. With regard to what Mr. Haycraft had sriid, ht* had to confess that it w^as 
somewh.it news to him to know that the Patent Office was a body which nH(arded 
things with such resignation ; he was also surprised to know that the Patent 
Ofhee was always so prepared to do what it was told to do ; in his own experience 
unfortunately there were many occasions on which he had asked them to do some¬ 
thing and th« v had done the ^’erv oppo.site. Mr. Haycraft had rather suggested 
that the position was one of either doing or dying ; the reason why he (the speaker) 
liad supporteil so many suggestions m this report which imposed additional work 
on the Patent Office was because he had at the same tune .suggested that new life 
should be put into the Patent Office by means of vigorous reinforcements. 

Mr. Gill had b<*en rather tie*d, and had not lx*en ablt' to deal with the subject 
with the freedom with which, of course', he would have dealt with it had that not 
b«‘en so. He had. howeveT, referred to the question which excited most interest 
in the report, namely, tin* question of short-term patents. He (the speaker) had 
rt'ceived information from one .source as to the way in which the Gebrauchsmuster 
w<Te regarded in Germany ; another speaker had then .said that his information 
was quite the contraiy’^; it .seemed to him, therefore, obvious that the one thing 
they should certainly do liefore they went any turther was to find out definitely 
what was the position in Germany. Mr. Gill had rather suggested that the system 
must necessarily be a good one because it was growing ; but that did not follow. 
If the danger were Ixxoming increasingly recognised, it might be that people would 
apply for more Gfbrauchsmusicr in order to defend themselves perhaps more 
x'lgorouslv than they would before. It did not follow that because a large number 
of Gebrauchsmustfr were applied for they were nect*ssarily useful. Mr. Kilburn. 
had referrt*<i to the suggestion which he (the speaker) had made that there might 
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be international difficulties arising out of Gebrauchsntusier. What he had in mind 
was that this system might be established in a large number of countries. Some 
countries regarded their industrial property systems as a means of levying taxes ; 
if it were seen that 51,000 Gebrauchsniuster were being applied for annually, it was 
always rather a temptation to use that methoci to supply the Exche<]ucr with a 
little ready money. If that system were adoptt‘d in a large numbt'r o! countries 
difficulties would arise, ’because at the present time a manufacturer who had to 
protect himself in the ordinary way by patent, protected himself in a largt' numlx-c 
of countries ; if he had an obvious variation which did not involve any invention, 
e.g., a commonplace addition to his machine, he did not worry to search all the 
files in foreign countnes to sec whether he could send that altered machine into a 
foreign country without infringing a patent. But if these short-term patents 
could be taken out in every country, it became a ver\ serious matter ; 51,000 of 
these short-term patents might be issued every' yeai in each country ; in seven 
years that would mean that there would be alnnit 350,000 of these Gebrauthsmiisier 
in any one country to be searched befor»‘ any manufacturer could be certain that 
he could send his machine to that country. 

He dtsired to express his gratitude to Captain Hume, becau.se, as secret.iry 01 
the British Science (luild ('ommittce, he had been largely responsiblt* for the lucidity 
with which the recommendations w'ere stated. Dr. Arthur Haydon had suggested 
that it would be desirable to put into the Act some definition of what would 
constitute a patentable invention ; that suggestion was to some extimt met by 
the report of the British Science (rihld. He had not time to deal with the particular 
question which Dr. Haydon had in mind, but that raised another defirt in our 
patent law, or at least drew attention to a Section of the Act which requin‘d further 
consideration, viz.. Section 38A, which dealt wath patents for finxls, and so on. 
It might vcTy well be con.sidcred wliether the word “ .special," having r(‘gard to 
a recent decision, should not be rennoved from that Sei'tion. He did not know 
whether Mr. Towler’s .suggestion, that there w'as no consideration for a patent 
with regard tc) a biological invention, w'as strictly' true. It an inventor showed an 
agrieultiiri.st how he could produce a rustless wheat, one iv'oiild have thought 
that was of some use ; he appreciated the difhcultv ot which .Mr. 1 owler spoke, 
but would liave thought that that might have Vx en o\t*reom(‘ by cl,inning not the 
first seed but the second. The ( hairman had soinevhat critiri.sc^d tlie .suggestion 
that the (comptroller should deal with patent actions, and suggi'sted that we ought 
to Ik* congratulated on the prosemt stale of things ; but if it was desirable to have 
a lawyer as Comptroller, then if he were givtm jiuheial fumtions that was the very 
best way of ensuring that the next appointment wlien it took place, woukl be that 
of a lawyer, and of one who had the particular ra]).icity to w^hich the ('hairman 
had referred. 

The Chairman had been the only .speaker who had dealt with the qu<*stion of 
w'orking of patents in the countries in which lh(‘v were proten ted. He (the spijakei) 
had feared he would be treading on many corns wIkmi he suggested the alKihtion 
of the working clauses ; it had lx*en rather a surprise to him to find that only 
one speaker had referred to that matter, and that speaker had been inclined to 
favour it. On the <juc‘stion whether it was a form of piotection he was U'*t prepared 
to go so far as the C hairman ; but whether protection was a good thing or a bad 
thing w’as a matter cjuite apart ; the point was that there was a tendency to 
prostitute the industrial property laws of this country for protection purpiMies. 
If protection were a good thing it should l:)e S(*cur(*d by projHT means and not 
by industrial property law. 
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He wished to thank the meeting for the kind way in which they had received 
the paper. 

Thk Chairman proposed a hearty vote of thanks to the author for his paper, 
which was carried unanimously. 

Mk a. THrKsio.x, 1 ) Sc.. M.l.Mech.H., V.K.Ae.S., writes. 

I did not have the opportunity of reading l>efore the meeting the very interesting 
paper of Mr. KolHTt Murrell or of joining in the discussion, but the subject of the 
paper is of such great interest that I should appreciate the opportunity of making 
a communication. 

The chief criticism against the paper appears to reside in the fact that sufhcient 
regard lias not Iwen paid to the rights of the inventor and to the fundamental 
object of tht‘ British Patent Law, w'hich exists for the purpose of improving the 
arts and the manufactures ol the realm by encouraging the inventor and thereby 
raising the standard of living of the whole nation. It is not for the purpose of 
enabling large' vested interests to acquirci new inventions for nothing or a few 
pounds and then to hold the nation to ransom for enormous sums under patent 
monopoly, as may Ik* done at present. Neither is its object to enable the use of 
obsolete, inelficient, or out-ot-date procc'sses to be continued by suppressing more 
cifticient and improved proces.sc*s. 

'riu* object of the Patent Law is to reward ingi'iuous men for contributing the 
prcKluct of their own brains, their own intellectual property to the starting of new 
arts and manufactures This side of the ejuestion, which seems to be of immense 
importance from the point of view of prosp<*nty of the country as a whole and the 
cure of iinc'mployineiit in particular, appears to have received little or no attention 
m the paper I'nder the existing Patent La'v it is possible for an inventor to 
communicate his invention to (iovernment Departments, various manufacturers, 
all ill confidence, to be di.scouraged by the rebuffs which he receives, and to drop 
his patent , then it is po.ssible for someone else, who has probably heard of his 
invention, to patent it and to obtain a perfectly valid patent for the identical 
invention and large sums of money from the Ciovernment and public at large. 

rile Law is so heavily weighted against the inventor who is not also a wealthy 
mail, and against the start <jt new industries, that tlu* manufactures of the realm 
are lx*ing retJirded in a most unnecessary degree 

I wouhl ventun* to suggest tliat in drafting any pro^nised reform of the Patent 
Uiw, more attention should be paid to the rights ol the inventor in his own intel¬ 
lectual jiroperty, and to the essential foundation of I*atent i-aw, namely that it 
IS for the purpose of inijmiving the arts and the manufactures of the realm by 
encouraging and rewarding the inventor. Many of the suggestions raised in the 
paper are of great interest, but their discussion at the pre.sent stage appears to Ik* 
impn^litfible until more attention has tK*en paid to tin* aspect of the <|ucstion 
raisc'd 111 the foregoing remarks 

NOTES ON BOOKS. 

Briiish Kloohs'and Droi'i.his. By C. E. P. Brooks, I).Sc. and J. Glasspoole, 
.M.Sc., Ph I). London : JCrnest ^nn Limited. los. 6d. net. 

Fkxxls and droughts have'many times in human histor>^ spelt disaster and death* 
and though modern conditions of life have reduccxl their destructive powers, they 
are still of great importance. 
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The authors of this book are well known authorities ; Dr, Hr<H)ks on climates 
of past times, and Dr, Glasspoole on rainfall in general. The lKK»k begin.s with an 
account of the rainfall of the British Isles, and the causes of persistent ram. These 
are various and seems at first sight sufficiently remote. I'or instance our w'eather 
depends in great measure on the intensities and changes of position of the Azores 
anticyclone and of the Icelandic tlepression, and these are influenced bv still more 
remote factors 

Chapter II is entitled " 'bhe Wei Year 1027 The 'rurn of the Tide ? ” riie 
question has already been answered in the negative, for, in spite of a fine sununer, 
1928 was a year of more than average rainfall in the British Islands Since itjob. 
as the authors point out “ only six out of 21 years ha\'e received a rainfall Ik‘1ow 
the average ” and “in 22 years we have had nearly 23 years rainfall.” Hut nt» 
year in the present century was a.s wet as 1003, “ the year with two wet .spidls “ 
So wet was it that 111 100 years it was only exceeded by 1 S52 ami 1S72 As a whole 
the seventies of the last century were abnormally wet, and a chapter is devoted 
to them. When vve go iurther bark to ‘ Histone Rams” w'i‘ are dependent on 
chance records in various w'riters and chronicles, and the authors come to the 
conclusion that the period ocntrc'd betw-een 1000 A.I>. and ipx) A.l>. w'as one of 
(‘xcessive raininess. It seems to us that chanc.e rcderenc(‘s of old writers to droughts 
and floods must be iKScd with great care. Popular opinion ol the weather is well 
knowm to l>e prone to <'\ce.ssi\e exaggeration, and much research mav be m*ede<l 
liefore any idea c;an be reached of the .sec|uence ol climatic changes during the 
middle ages But it is only fair to say that the authors attempt to get ovct this 
difficulty anrl in a note at tlie end of the book they give a method ol calc iiJation ol 
“ Raininess ’’ dependent on the total numbcTof records aViiilable, and th(‘ nuinbei 
of rc'cords of droughts and great rains n*specti\elv 

Two pieces of evidence ol greatei weight, as it seems to ns, art* mentioned b\ the 
fiuthors. Mr (k M Meyer has .studied watc*r mills 111 Kast Kent and “ has brought 
forward evidence of a decrease of rainfall about J275 “ . lor example in IJ50 tlien* 
were twelve water mills near ('anterbur>'; 111 1550 they had clecreast‘tl to five 
Again in Roman times villas are “ found close to the highest s,--ings of the wiiitei 
bournes, which run only in the w'ettest sea.sons.“ and at Woodyates in J)or.se1 a 
Roman bucket w-as found ;it the bottom of a well (»o lei't abo\ (‘ the ie\el to which 
modern wells have to be sunk in the neighbonriiood 

In considering droughts a chapter is devotcnl to eacli ol tin' veais 1021 .iiul 1887 
and another to the dr\' vears of the 18th century w hen tlie dryne.ss '* w.is so m.irked 
and persistent as almost to con.stitute a diflerc-nt climate from that of the last hall 
of the nineteenth and the beginning ol the twentieth ( entiines “ 

In a chapter devoted to cycles of w’eathcT some indications aregiv eii ol .i m.iximuni 
of raininess about 200 A.l)., a ininimum about 700 A.I)., a second maximum about 
1200 A.D. and a second minimum about 1700 A.D. : but tlu' authors warn ns 
against a t<x> ha.sty assumption of a period ol a thousand years ( oming down to 
shorter periods seven cycles are considered, from one of 51 7 yt^ars down to one ol 
1.71 years. Fig. 15. combines these periodicities from 1870 to n>3o and gives th«* 
curve of actual rainfall. The two certainly give remarkable agrt‘enients, though 
at times they are “ woefully at fault.” The curve is eontiiiiied till H130, but we 
are told not to build tex) much hope on thi* drop iq the* curve of raininess «ifter 
1028. 

The question as to whether we are likely to se<‘ a reeurrence ol the dry years 
from 1737 to 1750 “ is one of vast importance, for if a single* dry ye*ar like* 1921, 
falling in the midst of a senes of w'ct years, suffices tei cause grave doubts as to the* 
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sufficiency of the water supply of London, only the pen of a sensational nov^st 
could adequately picture the effect of a long series of dry years on the, presumably 
greater, London of the future.” The book is thus worthy of study not only for tim 
meteorologist and the historian, but even more for its suggestions of the profound 
effects that may occur in relation to modern conditions of civilization. 

C. J, P. Cave. 

Lunge and Keane’s Technical Methods of Chemical Analysis. Second 
Edition. Edited by Charles A. Keane, D.Sc., Ph.D., formerly Principal of 
the Sir John Cass Technical Institute, London; and P. C. L. Thome, M.A., 
M.Sc., Ph.D., Chief Lecturer in Chemistry, Woolwich Polytechnic. Volume II. 
London and Edinburgh : Gumey and Jackson. 35. net. 

The second of the six volumes of this monumental work has now appeared in 
its revised form, and new editions of the remaining four are in active preparation. 
It is now about twenty years since the first edition of the first volume was published 
in England, and the technique of anal5rtical chemistry has advanced so rapidly 
in the meantime that the need for an overhaul will not be disputed. 

The treatise is so well known to analytical chemists that but little general 
description need be given. This particular volume is devoted to the metals, both 
ferrous and non-ferrous ; the metallic salts (with a large special section on potassium 
salts) ; paints and pigments : and paint vehicles, japans and varnishes. 

All the sections have been thoroughly revised and brought up to date, the 
latest English and American methods having been incorporated ; and the publishers 
explain that the arrangement of the contents has been modified by grouping cor¬ 
related industries together, so as to make the volume very largely self-contained. 
It is well that this should have been done, and chemists will agree that the further 
this principle can be carried the better : those who do not happen to lie professional 
analysts naturally find some hardship m having to purchase several volumes of 
such a treatise in order to deal with some problem whose various aspects could 
easily have been covered in one. 

The references to original papers are numerous and well chosen, W'hile most of 
the sections are provided in addition with valuable separate bibliographies. The 
index is sufficiently full, but one is glad to note that a separate index-volume 
to the whole work will be issued on completion of the new edition. 


OBITUARY. 

Hediey Fitton, R.E.—Mr. Medley Fitton, who died at his Haslemere home 
on July 19th in his 73rd year, was well-known as an etcher and draughtsman of 
architectural subjects. In his early days he was associated with the Daily Chronicle 
undef Massingham and illustrated a number of articles by Frederic Harrison on 
Repair or Restoration. His work, in which atmosphere and texture, and richness 
of quality in light and shade were the distinguishing features, obtained early 
recognition both in this country and in France. He was awarded the Gold Medal 
of the Sod6t6 des Artistes Frangais in 1907 and three years later became an Associate 
of the Soci 4 t 6 Nationale des Beaux Arts, while two of his etchings—^the Rue 
Hotel de Vi lie and Ponte Vecchio—were selected from the Salon for the permanent 
collection at the Petit Palace. He was also elected a Fellow of the Royal Society of 
Painter-Etchers and Engravers, to whose exhibitions as well as to the Academy 
and the Salon he was a regular contributor. He had been a Fellow of the Royal 
Society of Arts for jiearly a quarter of a century. 
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(lANTOR LECTURES. 

THE TREATMENT OF COAL. 

Rv C. H. Lam^fu, C.B.E., M.Tnst.C.E.. M.I.Mech.E., F.Inst.P., 
Director of Fuel Research, Department of Scientific and Industrial Research. 

LECTURE I. 

{Delivered 21st January, i()2().) 

In this generation of scientific, technical, and industrial achievement it is 
difficult to imagine a world ignorant of the uses of coal, yet its exploitation 
on a really large scale has extended over a relatively short period. In 1800 
Great Britain’s annual coal production amounted only to 10 million tons, 
but this rose steadily to a maximum of 287 million tons in 1913, of which 
189 million tons was retained for home use. Following upon an abnormal 
I)eriod due to war and post-war conditions, the home consumption of coal 
has again reached almost its former maximum level, showing slight variations 
above or below a mean of about 175 million tons annually, although exports 
have seriously declined. 

The following table, taken from the Seventh Annual Report of the Secretary 
for Mines, shows the manner in which this coal is employed. Roughly 20% 
of it is treated by carbonisation industries; nearly all of the remainder is 
burned in its raw state, much of it for steam-raisidg purposes. It is evident 
from these figures that whatever developments of new processes the future 
may see, the efficient utilisation of raw coal merits close attention. 
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The application of the numerous types of coal to the purposes for which 
they are- best suited entails a knowledge of their physical and chemical 
characteristics, a full understanding of which depends upon the elucidation 
of the constitution of coal. This is being sought after in several ways, including 
chemical analysis, microscopical examination and the use of X-rays, certain 
aspects of each of which will be considered briefly. 

Chemical Analysis, in addition to its use for scientific requirements, has a 
wide field of application in connection with the buying, selling and com¬ 
mercial utilisation of coal. For all purposes a certain standard of accuracy 
is desirable. It is well known that the figures obtained by different workers 
for the same determination frequently show wide variations due to differences 
—either fundamental or of detail—^in the methods employed. In order that 
all the results of any determination ma> be of the utmost value it is essential 
that the methods employed shall be, if not identical, at least capable of giving 
comparable results. In this country the Fuel Research Board, feeling that 
some degree of agreement upon methods was desirable, in 1921 appointed a 
committee to examine the whole question. The outcome of this was the 
publication of detailed instructions for carrying out the principal determinations 
involved.^ With a view to an extension of their use these methods were 
brought to the notice of the British Engineering Standards Association in 
order that this body might consider the adoption of some or all of them as 
standard methods for the analysis of coal. As a result a widely representative 
committee was appointed to deal with the matter, and sub-committees and 
panels are now actively engaged in an endeavour to formulate methods which 
can be widely adopted for the analysis of coal for commercial purposes. 

Careful analysis by such methods will, however, give results of little or no 
value unless the sample tested is truly representative of the bulk from which 
it IS taken. The question of sampling is even more difficult than that of 
analysis. The larger the sample, up to a point, the more likely is it to be 
truly representative of the consignment, but the cost may then become 
prohibitive. A compromise has therefore to be reached in which the accuracy 
of the sample is sufficiently good for commercial purposes without the expense 
incurred in obtaining it being too great. Methods of sampling have been 
considered by a committee of the Fuel Research Board, and a large number 
of special tests have been carried out, not only at H.M. Fuel Research Station, 
but also at actual ports of shipment, with reference to sampling from stationary 
bulks, hoppers, railway waggons and ships, and during delivery from chutes, 
conveyors, etc. These tests included experiments in regard to the si^e of the 
increments, the size of the gross sample in relation to the quantity represented, 
and the crushing and reduction of the gross sample to a size suitable for the 
laboratory. Much data has also been received from outside parties interested 

^ Method9 of Analysis of Coal. Fuel Research Board, Physical and Chemical Survey of the 
National Coal Resources, No. 7, H.M. Stationery Office (1927) 
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in the question. Much further information is necessary, however, before final 
methods for the sampling of coal under different circumstances can be f6nnu> 
lated. In the meantime the question is being considered, as in the case of 
coal analysis, by the British Engineering Standards Association, all the 
relevant data collected by the Fuel Research Board having been placed at 
their disposal. 

The aid of the microscope has also been enlisted in the examination of coal, 
the aims being to determine the botanical nature of the original material and 
the nature of the physical and chemical changes which accompanied its trans* 
formation into coal, and to correlate this information with the properties of 
the surviving material. This was rendered possible by the beautiful technique 
developed by Lomax, who was one of the first to succeed in preparing sections 
of coal sufficiently thin to be examined with ease by transmitted light. The 
important question of the identification and correlation of coal seams is also 
being investigated by the application of microscopical methods. 

Thiessen,* in America, applied microscopic methods to coal when, in 
attempting to discover the cause of the differences between caking and non¬ 
caking varieties, an exact knowledge of the origin and composition of coal 
became necessary. For this work he employed thin (translucent) sections 
and pohshed but unetched surfaces. Thiessen recognised three components 
in ordinary bituminous coals—^bright coal, dull coal and the so-called mineral 
charcoal; the last occurs usually in very thin laminaj, the first two components 
constituting the bulk of the seams. To the bright and dull coal he gave names 
indicative of their origin : the bright coal, each lenticle ot which he considered 
to be derived from a single portion of a coal-forming plant or tree, he called 
anthraxylon; the dull coal, composed of finely-comminuted plant debris— 
a kind of botanical mud—he called attritus. In passing it may be stated that 
recent evidence appears to show that some bright bands may also be derived 
from debris. 

It is essential for complete knowledge of a coalfield to be able to trace which 
seam is which over the whole area. Frequently this can be effected by geological 
means alone, but Thiessen and his collaborators® have employed microscopical 
examination to assist in the correlation of coal seams. They showed that 
diSerent seams contain different assemblages of spore-exines (the outer coats of 
the reproductive elements of non-flowering plants), and have succeeded in corre¬ 
lating certain seams by the recognition in them of characteristic microspores- 

» Thiessen, R., Structure in Palaeozoic Bituminous Coals, U.S. Bureau of Mines Bulletin 
117, 1920. 

’Thiessen, R., amd Voorhees, A. W. A Microscopic Study of the Freeport Bed, 
Pennsylvania, Camepe Institute of Technology, Bulletin 2, 1922. 

Thiessen, R., and Stand, J. N. Correlation of the coal beds in the Monogahela Formation 
in Ohio, Pennsylvania, and West Virginia, Carnegie Institute oj Technology, BuUehn 9, 

1923* 

Thiessen, R., and Wilson, F.£. Correlation of coal beds of the Alleghany Formation of 
Western Pennsyliiania and Eastern Ohio, Carnegie Institute of Technology, BuUetin 10, 1924- 
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The significance of spores for correlation purppse.s has been studied in 
Europe,by Lomax, Lange, etc.,* and by members of the South Yorkshire 
Fuel Research Staff of the Department of Scientific and Industrial Research.* 
The latter have also investigated the distribution of spores in certain Yorkshire 
seams. By means of thin sections representing the seam from floor to roof 
the megaspores have been classified, and the number of each type in the 
different sections has been recorded. The results so far obtained indicate that, 
even when no single distinctive megaspore characterises a seam, the relative 
concentrations at different horizons may be utilised for correlation piu-pxjses. 

The constitution of coal has been the subject of a considerable amount of 
microscopical work. Stopes,* in a paper published in 1919, rendered the 
distinctions between bright and dull coal more definite by the introduction of 
four terms based upon the physical characters of the banded constituents. 
These terms—^vitrain and clarain for two types of bright coal, and durain 
and fusain for two types of dull coal—have been widely adopted in Europe, 
though not without some uncertainty as to their meaning, due to attempts 
at correlation with terms based upon botanical considerations, such as the 
anthraxylon and attritus of Thiessen previously mentioned. Stopes’ defini¬ 
tions were based primarily upon macroscopic features, and although she 
gave an indication of the microscopic characters of the constituents the 
establishment of these must be the task of later investigators. 

C. A. Seyler, of Swansea, has made a notable contribution to this aspect 
of the work in developing the technique of the metallographic method first 
applied to coal by Winter. Specimens are ground flat, polished and etched, 
and examined under the microscope by reflected light. By this method 
.Seyler has shown that plant structures in coal are more numerous than was- 
previously supposed, and that vitrain—originally considered by Stoj^es to be 
structureless—may contain traces of plant remains. Moreover, lenticlas of 
both vitrain and clarain—the bright constituents of coal, together corre¬ 
sponding to Thiessen’s anthraxylon—are not necessarily derived from single 
plant fragments, as Thiessen asserts, but may originate from plant debris. 
Seyler has also shown that, sometimes in a single plant fragment, well-defined 
structures may pass by various stages into a nebulous state, becoming obscured 
and finally lost. 

A further advantage of this method of examination is that, in order to 
determine the true nature of plant remains, specimens can be examined in 
three planes at right angles by preparing three surfaces in those directions. 
By this means it is possible in some cases to assign a fragment to the particular 

* Lange. Th., Die Bedeutung der Sporen fur die Stfatigraphie des Karbons, Xeit, 
Oberschtes. Berg. u. HiUtenmdnn. Ver., 1927. 66, 340. 

* Evans, M. M., Correlation of the Parkgate Seam ; a Preliminary Study, Trans. Inst 
Mm. Eng., 1926, 71, 451. 

* Stopes, M. C., On the Four Visible Ingredients in Banded Bituminous Coals. Studies 
in the (imposition of (k>al, No. x. Proc. Roy. Soc., 19x9 (B). 90, 470. 
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genus, or even specie^, to which it belongs’ and it would thus appear that the 
method may perhaps be applicable to the correlation of seams. 

Kellett,* working under the direction of Professor G. Hickling of Armstrong 
College, employs the microscope to trace the vertical and lateral variations in 
the ash contents of certain coal seams of Durham and Northumberland. By 
means of series of thin sections cut from pillar samples representing the entire 
thickness of the seams, and by chemical analysis, he has recorded the variations 
in the percentage and nature of the ash. The preliminary investigations have 
shown that the distribution of the ash and of the banded constituents ma)^ be 
characteristic of a seam, and attention has been turned to correlation by this 
method. 

The application of X-rays to the examination of coal, the first recorded 
example of which occurred as long ago as 1897, has in recent years been taken 
up by many workers, in this country, notably by C. N. Kemp.* This line of 
investigation is concerned with the study of the ash in coal and depends upon 
the differences in transparency to X-rays of the organic coal substance and 
the inorganic ash constituents; the latter, being relatively non-transparent, 
are seen in marked contrast in the resulting radiograph. From the results 
so far obtained it seems probable that, with improved technique, the method 
should provide a rapid means of determining the distribution, nature and 
amount of the ash in coal; while, with the aid of stereo-radiographs, it should 
be possible to study in detail the structural characteristics of the ash. 

Much of the work described was assisted by grants from the Department 
of Scientific and Industrial Research. 

The foregoing illustrates some of the more important scientific methods 
which have been adopted in recent years to give a closer knowledge of the 
coal substance. The necessity for such information increases with the com¬ 
plexity of the process to which it is intended to subject the coal, but when 
it is to be burned in its raw state many of the details referred to are not of 
primary importemce. In this case the calorific value must be known, since it 
is a measure of the maximum energy obtainable ; also the ash content and the 
fusibility of the ash, since these determine the amount of inert material and 
the precautions which must be taken to deal with the slag. The moisture 
content of a coal is of obvious significance, and some knowledge of its caking 
properties is needed since these determine its behaviour in various types of 
grates. The volatile matter also affects the design of furnaces for smokeless 
combustion and efficiency, and limits to some extent the applications feasible. 
All these factors can be determined by relatively simple methods. 

’ Seyler, C. A., On the Dictyoxylon Cortex of Lycopodiales as a Constituent of Coal. 
Phil. Trans. B., 216, 353. 

* Kellett, J. G., The Physical Constitution of Bituminous Coal and Coal-seams, Trans. 
Jnst. Mtn. Eng., 1928, 75, 400; and The Distribution of Ash in Bituminous Coal-seams, 
Trans. Inst. Min. Kng., 1928, 75, 413. 

• Kemp, C. N., Th^ X-Ray Examination of Coal Sections, Proc. Roy. Soc. Edtn., 1928, 
48. 167. 
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Coal is a highly complex organic substance made up mainly of the elements 
carbon,.hydrogen, sulphur, oxygen and nitrogen ; and coal and its derivatives 
are of great importance in the chemical industries, since they provide the 
raw material for the manufacture of a wide range of commodities, indispensable 
to modem civilised life, such as dyes, drugs, disinfectants, fertilisers, etc. 
Nevertheless, an overwhelming proportion of the world's vast output of coal 
is used mainly by virtue of its energy content, for the production of heat, 
power and light. It is thus essential that as large a proportion as possible of 
the heat units in this coal should be released and subsequently utilised for the 
required purposes, and the most direct measure of the value of appliances for 
heat production is the " elficiencv ratio " of heat utilised to jx)tcntial heat 
in the coal burned. 

Although of considerable significance, such thermal elficiencv' figures do 
not always run in line with true commercial efficiency, which is controlled by 
a variety of factors other than the mere proportion of heat utilised in a process, 
and must take into account a complete range of operations. It is concerned 
not only with thermal energy, but also with the materials, labour and appliances 
necessary to clear a site, erect and equip a factory with the requisite heat- 
producing and other apparatus (capital costs), and to carry out the manu¬ 
facturing processes involved (running costs). Rates and transport charge.s 
must also be taken into account. 

If the generation of a maximum quantity of heat, without regard to its 
form or application, were the sole aim, the best method of utilising coal would 
in most cases he to burn it directly in its raw state, since in this way it is possible 
to liberate a higher proportion of its constituent heat energy than can be 
obtained through any system of pretreatment. But because it allows of a 
more efficacious application of the heat produced, or because it influences 
favourably some extraneous factor, pretreatment ma\' none the less m a large 
number of cases be advantageous. 

In the earlier methods of heat and ix>wer production coal was always fired 
by hand. With careful and intelligent stoking surprisingly good results can 
be achieved by this primitive method, but m addition to introducing a trouble¬ 
some element of human unreliability, hand-firing suffers from inherent losses 
and disadvantages consequent upon its intermittent nature. Thus during 
the stoking ptiriods the increased access of air causes a cooling down ol the 
funiace which not only results in .smoke production, increased flue losses and 
decreased efficiency, but also makes uniformity of working impossible of 
attainment. By rendering the process of firing mechanical, much has been 
done to improve the efficiency of boiler firing units. 

The chief problem in burning coal is to bring the fuel into intimate* contact 
with a sufficient quantity of air for its complete oxidation. In practice the 
difficulty is illustrated by the necessity for supplying a quantity of air in 
excess of that theoretically required for complete combustion, which yet is 
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not able to prevent completely smoke production and the escape of potentially 
useful unbumed products up the chimney. 

In gaseous fuels, since each particle of combustible matter is in the molecular 
state, it is comparatively simple to secure such intimate mixing as will allow 
of every molecule being brought rapidly into contact with the oxygen necessary 
lor its combustion. Liquid fuels similarly, by vaporisation prior to combustion, 
can be given free access to air, but since the molecules of a liquid are much more 
complex than those of a gas, the process of burning is less direct. The primary 
considerations in oil burning appliances are thus the evaporation of the oil 
and its subsequent contact with sufficient oxygen. With the heavier oils 
mechanical '' atomisation" is necessary in order that vaporisation may 
proceed rapidly and efficiently. 

In solid fuels, the aggregations of molecules are enormously larger than 
those of liquid or gaseous fuels. When one imagines a piece of coal lying on 
a furnace bed with only its surface molecules exposed to air, and with the 
air supply contaminated by inert gases, it is indeed a matter of some surprise 
that such high efficiencies can be obtained in practice. 

Consider the principal combustibles, carbon and hydrogen. These can 
exist either separately, or in enormous numbers of different combinations, 
either gaseous, liquid or solid, .at atmospheric temperatures and pressmes. 
Some of these, although liquid or solid at -atmospheric temperature, can be 
gasified under an increased temperature, but we may have aggregations of 
solid molecules which cannot be gasified by the action of heat alone to 
molecules of the same composition. Coal falls into the latter class. 

It is only in the simplest compounds, such, say, as carbon monoxide and 
hydrogen, that it is possible to imagine that by thorough mi.xing each molecule 
•can be brought adjacent to the necessary molecule of oxvgen for its complete 
combustion, so that they may combine immediately the temperature of the 
mass is raised to such a degree that chemical combination at an appreciable 
rate is possible. Given such an intimate mixture of simple molecules it is 
possible to imagine combustion taking place without any further circulation 
of the molecules being necessary. The case of burning, with high flame 
temperature, of water gas, which consists of approximately equal parts by 
volume of carbon monoxide and hydrogen, is due to this. As soon as the 
molecule becomes more complex, such as methane or ethane, it is no longer 
possible for all the atoms composing it to be so favourably placed in relation 
to the oxygen molecules that they can immediately pick up the oxygen 
necessary for combustion, but relative motion must take place between the 
molecules of the combustible gas and the oxygen, so that the atoms forming 
the methane molecule may make contact with the four atoms of oxygen 
necessary to attain complete combustion. Although relative motion is 
necessary, in such an example as that quoted the degree of so-called turbulence 
required to effect Vapid combustion need not be very great. But as the mole- 
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cules increase in complexity we see that in addition to their being intimately 
mixed initially, relative motion of constantly increasing amount is required 
between combustible molecules and oxygen molecules, to ensure rapid com¬ 
bustion and the attainment of maximum flame temperature. Further, in the 
more complex molecules. Professor Bone has shown that combustion proceeds 
by a series of successive reactions between the atoms of the molecules them¬ 
selves and the oxygen atoms within reach, with the formation of intermediate 
compounds before the final oxidation to carbon monoxide and water.'® If at 
any stage in the reaction the partially split molecule finds itself out of reach 
of the necessary oxygen, hydrocarbons or carbon may be formed which are 
more difficult to bum quickly, and tend to increase of soot formation. If we 
imagine a single molecule to be surrounded by the necessary number of 
molecules to bum it, the latter will obviously occupy a larger and larger space 
as the combustible molecule becomes more complex, so that the more complex 
the molebule the longer the relative path which it must move through before 
it can have picked up all the oxygen for complete combustion. 

When we come to the burning of solid particles of even the smallest size 
that can be produced by pulverisation, each aggregation of molecules is so 
concentrated that even when each particle of combustible is at the centre, 
say, of a sphere containing all the necessary oxygen molecules for complete 
combustion this sphere will at atmospheric temperature be about 23 times 
the diameter of the particle or 12,000 times its volume. At 2,500° F. these 
figures become diameter 39 times, volume 60,000 times, and the relative 
travel of combustible to oxygen will necessarily be vastly greater than that 
necessary in the case of the simple mixture of two gases however complex the 
molecule of the combustible gas may be. We therefore get from the bummg 
of, say, carbon monoxide to the burning of a 300-mesh particle of carbon a 
complete inversion of the relative importance of intimate mixing as such, and 
relative velocities of the molecules. In the former case intimate mixing is of 
paramount importance, in the latter relative velocity is everything. A lump 
of carbon lying on the grate of a boiler may eventually be completely con¬ 
sumed by a large volume of air, by bringing oxygen molecules in succession 
into contact with the surface of the coal. When gases are evolved, mixing, of 
course, takes place, but intense combustion so as to obtain maximum tempera¬ 
ture can only be accomplished by a rapid velocity of air along the surface of 
the coal. 

These considerations, elementary as they are, explain the developments which 
have taken, and are taking, place in the manner of burning powdered coal, 
and afford a reason for the success of the so-called turbulent burner. Turbulence 
as such is, however, an uncontrolled way of attaining relative motion between 
coal and air particles, and involves a breaking up of stream lines. What is 
needed is to obtain as stable and streamline a form of motion of the air as is 

'• Bone. W. A., “ Coal and its Scientific Uses,” Chapter X. [Longmans, 1918). 
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possible, and induce the particles of combustible to move from one stream*line 
to another in as controlled a manner as possible. During recent years burners 
and furnaces (for the latter are of equal importance with the former), have 
gradually tended towards getting a better control of this relative motion, but 
mathematical analysis of the problem shows that much more is possible and 
that the limit to the amount of heat release which can be obtained in a furnace 
of given volume is only governed by the impossibility of obtaining furnace 
materials which will stand the drastic action to which they may be subjected. 
Recent years have seen reductions in combustion volumes, and the application 
of powdered fuel to the furnaces of Scotch boilers whicli a few years ago was 
considered impossible. An extreme case of limitation of furnace volume 
occurs in the locomotive, but although some success for pulverised fuel is 
claimed even in this field, the small volume of the furnaces still presents great 
difficulties. The writer is confident, however, that eventually it will be possible 
to utilise powdered coal in locomotives with high efficiency ; but this will not 
occur until the design of both furnace and burner is such as to incorporate the 
principle of a controlled motion of the particles relative to or across the stream¬ 
lines of the gas, with the abandonment of the idea that uncontrollable turbulence 
is all that is required. 

vSince the simple molecules carbon monoxide and hydrogen can be induced 
to bum rapidly by mere intimate mixing, the problem of burning materials 
of great molecular aggregation would probably be simplified if the portion of 
the consuming appliance dealing with the solid particles could be reduced to 
a minimum, since this portion of the apparatus is the one where high relative 
velocities between particle and air are needed to get high stream-line inter¬ 
changes. As soon as the particles have been reduced to the gaseous form, 
whether by physical changes alone in liquid fuel, or by chemical changes in 
solid fuel, the high velocity factor becomes less important and mainly induces 
rapid mixing. It would thus appear that the function of that portion of the 
apparatus dealing with the solid material could best be reduced to the delivery 
as end product of producer gas. The remainder of the furnace would not 
then require the refinements of design necessary to ensure the maximum 
degree of stream-line interchange. Also the temperature involved in the 
buroing of carbon to ceirbon monoxide is considerably less than that involved 
in burning of carbon to carbon dioxide; and on account of the smaller heat 
release the provision of refractory material, or the cooling of metallic walls, 
becomes of much less importance. The temperature might possibly be reduced 
to such a degree as not to fuse the ash. 

The combustion of solid material must always suffer from the disability that, 
unlike even the heaviest oil particle, coal cannot be immediately vapourised; 
but it can, nevertheless, be brought by pulverisation into a state in which the 
surface exposed to the action of air is enormously increased over that of the 
lump, or even the slack, form although, even with the finest pulverisation 
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attainable, the particles still remain large compared with chemical molecules. 
For instance, by grinding a piece of coal i inch cube so finely that it will just 
pass through a sieve containing 300 meshes to the inch, the total exposed 
surface of the resulting particles is increased to 300 times that of the original 
single lump of coal; but the relation which the mass of each of these particles 
bears to the mass of a' molecule, say of methane, is still about the same as 
the mass Qf a lump of coal the size of the earth would bear to a lump of about 
25 yards. 

Pulverisation alone, however, as we have already seen, does not afford the 
key to complete combustion; a lump coal, for instance, will burn more easily 
than a slack, a slack coal more easily than a bed of dust. It is necessary, 
having obtained through pulverisation the maximum feasible increase in surface 
area, to ensure the contact of the exposed area with oxygen. The first stage in 
the process is usually to bring a cloud of the finely-divided particles into suspen¬ 
sion in-air. When the ratio of combustible matter to air is properly pi oportioned 
—^between fairly wide limits -such clouds become highly inflammable, and 
indeed have been the cause of some of the most disastrous colliery explosions 
on record. The above considerations are so ob\dous that it is not surprising 
to find that Niepce experimented with pulverised fuel more than ten years 
prior to the advent of the first mechanical stoker. (Wm. Bruton, i8ig.) 

From hand-firing to mechanical stoking, however, was a comparatively 
simple step; the conditions consistent with success in hand-firing were lairly 
well known, even at that early date, and the problem presented was one only 
of the application of known principles. All that W2is necessary was to ensure 
that in the substitution of mechanical firing devices the necessaiy’ provisions 
for .satisfactory combustion should be retained. A veiy different state of 
affairs j)revailed in regard to the utilisation of coal in the powdered form, 
extended research work having to be undertaken before its commercial 
development became at all feasible. 

Space would not allow of a full account of the gradual progress of powdered 
fuel. During the period already referred to, sporadic attempts were made to 
apply it in the metallurgical field, especially for the production of iron,, as well 
as for heating brick kilns and for gla.ss manufacture. It may be worth noting, 
however, that in 1877 the Engineer reported the application of pulverised fuel 
to a Cornish fire-tube boiler, an evaporation of 8.3 lb. water per lb. of coal 
being claimed. This boiler appears to have worked for some time, but was 
eventually shut down owing to the high cost of pulverisation, and probably 
also from lack of knowledge of proper furnace design for pulverised fuel. 
The many problems involved in the burning of* pulverised fuel in a minimum 
volume cannot yet be said to have been completely solved, but progress has 
been so rapid that it has already found most interesting applications to tank 
boilers, such as Lancashire or Scotch marine boilers. 
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Since pulverised fuel lends itself to the production in simple appliances of 
long flames, it is perhaps natural to And its first commercial success in rotary 
kilns for cement burning. It was first experimented with for such purposes 
about 1895 and has now largely superseded other forms of fuel. The particular 
requirements of this industry are such that full advantage can be taken of the 
best features of firing with pulverised fuel, while its more doubtful points are 
of little significance. Long flames can be fully utilised without being subjected 
to any considerable cooling effects. The lining of the kiln may suffer from the 
action of the ash, but the disposal of the ash causes no difficulty, since its 
presence in the final products can be allowed for by adjustment of the relative 
quantities of the raw materials. 



PUBUC VmUTY PL^NT8 


iNDUSTRUkL PUSNTS 


Use of Pulverized Fug, in America. 

Fig. 1. 


The earliest successful application of powdered coal to boilers is usually 
credited to Bettington, who, as the result of experience with powdered fuel 
cement plants, designed an upwardly fired vertical boiler with a burner at 
the bottom of the firebox and water-cooled furnace walls. Troubles were 
experienced through slag formation and the slagging up of the vertical burner 
nozzles,** but some of Bettington’s installations are still in operation. 

So long as pulverised fuel was applied only to furnaces such as cement kilns 
where the long flame could be injected coaxially with the furnace, and where 
large furnace volumes with comparatively low values of heat release per unit 
volume were sufficient, the problem remained comparatively simple; and, 
generally speaking, success is much easier of attainment where large combus¬ 
tion chambers can be provided, as in many types of water-tube boiler, than in 
appliances where more restricted conditions obtain. Much progress has 
been accomplished during the past decade, and, particularly in America, 
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there has been a rapid development of pulverised fuel firing in large water 
tube boilers for central electricity generating stations and similar installations. 

With pulverised fuel complete combustion can be ensured with relatively 
low air supply, and high working efficiencies can be maintained. Flexibility 
is a further advantage of pulverised fuel installations ; fires can be started at 
very short notice, and response to changing load requirements is rapid. 
Further, the plant can be operated successfully on a wide range of coals. 

Fig. I, which has been adapted from a Report of the Pulverised Fuel Sub- 
Committee of the U.S. National Electric Light Association (1928) shows the 
total heating surface in millions of square feet served by unit systems and 
central storage systems installed in public utility plants and industrial plants 



The Use of Pulverhed Fuel in Enqlwd 

Fig. 2. 

in the U.S.A. at the end of each of the past ten years. The curves show a 
rapid increase not only in the total boiler horse-ppwer installed, but also in 
the average horse-power of pulverised fuel boilers. The increasing popularity 
of the unit system of firing is evident, particularly in the case of industrial 
plants. 

Data given by Rosencrants” and illustrated in Fig. 2 show a simultaneous 

Sbsencrants, F. H., “ Pulverised Fuel Firing,” World Power Conference, Fuel Conference 
1928, "RecHon M. 
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increase in piUverised fuel systems in England ; but in 1927, the latest year 
for which comparisons are available, while the total boiler horse-power installed 
in public utility and industrial plant in the United States amounted to 6} 
million square feet of heating surface, in England it had reached only 2 or 
3 per cent, of this figure. 

The centralised system, in which coal is first dried and then ground in a 
centralised plant from which it is delivered by piping or other suitable arrange¬ 
ment to all the boilers of the station entirely held the field until about 1923. 
About this time there were introduced both in Great Britain and America, 
small self-contained pulverisers, each designed to feed its products directly to 
its own separate boiler. Prior to the advent of the unit pulveriser it was not 
usually economical to adopt pulverised fuel firing on other than a very large 
scale, and even at the present time by far the greater proportion of pulverised 
fuel is consumed in a relatively small number of very large installations, niQSt 
of which utilise the central system. 

So far as (ireat Britain is concerned, the practical application of pulverised 
fuel is still in its infancy, but in America over 25 million tons of coal were 
consumed in this form during 1928. This was distributed roughly as follows :— 

Boilers . ii million tons. 

Cement . h ,, 

Metallurgical furnaces* . 3 ,, 

Copper smelting . 2 

Miscellaneous . 3 

Total ... 25 ,, ,, 

The total amount of this pulverised coal was about equally divided between 
direct and storage systems, although in point of number the unit installations, 
particularly in industrial plant, greatly exceeded tlie central installations, 
showing that the former system is applicable mainly to small scale plant. 
For boilers of really large size the central system still holds the field, but the 
unit system, which although probably slightly Jess efficient than the central 
system is lower in capital cost, appears also to be obtaining a footing. Whether 
or not its development for large scale work will continue, it is impossible to 
forecast, since efforts are being made to reduce the capital cost of the centralised 
system by careful design and by such means as the elimination of coal dryers, 
etc. It is probable also that the apparent overtaking of the centralised system 
by the unit system is due in some degree to the fact that at the moment unit 
systems are fashionable, and many unsuitable applications, which may tend 
later to cau.se a set back, have been made. Unit mills have been used with 
boilers as small as 16 feet by 5 J feet, or about 100 h.p. nominal rating, efficien¬ 
cies of 74% to 75% having been reached. For metallurgical and copper work 
central systems are employed almost exclusively. In large scale powdere<^ 
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coal installations very high efficiencies of steam raising, say 80% to 90%, can 
be maintained. It is also claimed that owing to the general application of 
water or steam cooling of the combustion chambers of pulverised fuel plant, 
maintenance costs, especially repairs to furnace refractories, are relatively 
low, while stoppages due to breakdown arc minimised. On the other hand it 
must be remembered that modern practice has made possible almost equally 
high efficieifties in stoker-fired boilers 

When a relatively new development is advocated, and adopted as an 
alternative t(j established practice, it often happens that incidental improve¬ 
ments of design, equally applicable to the other methods, can be incorporated 
in the new plant, giving it an apparent overall advantage to which it is not 
altogether entitled. On the other hand, co.stly but advantageous elements of 
design in the new plant, which would be equally necessary in older designs if 
maximum efficiency were looked for, may unfairly be accounted drawbacks. 

Among the former may be cited the adoption of water-cooled walls where 
high rates of burning pulverised fuel are necessary. For similar performances 
such cooling is equally necessary with mechanical stokers, but has developed 
far more rapidly in connection with pulverised firing as a means of obviating 
the enormous furnace volumes which have hitherto been required to avoid 
the destiuctive effect of the impinging of flames, or of intense radiation on 
the furnace walls. 

The large combustion volumes apparently needed for burning pulverised 
fuel have in the past tended to react against it, and the figure of 25,000 to 
30,000 B.Th.l'. per cubic foot per hour of heat release adopted by designers 
of pulverised fuel furnaces, were compared with the 80,000 to i()(),oo'» B.Th.U. 
of the mechanical stoker furnace. This latter figure had, however, l)een 
adopted as a compromise between the enormously increased capital cost 
associated with furnace volume increase in a stoker fired installation and the 
saving due to more efficient combustion. Actually theory would indicate that 
tlie pulverised fuel furnace for equal consumptions really requires volumes 
less than tho.se required for stoker firing. Much experimental work has been 
carried out to find the conditions necessary for combustion in the minimum 
volume. Audibert, in France, burned pulveri.sed coal in a lube furnace with 
various velocities of air up to tho.se where an undulating motion corresponding 
to the properties of the tube were attained.- When this vibration was attained 
a rapid increase in speed of combustion was ob.served, and the flame shortened 
to half its previous length. 

Several years ago some experiments were carried out at the Fuel Research 
Station on burning coal in the simple circular furnace shown in Fig". 3. As a 
furnace the experiments were not entirely successful but the results showed 
quite clearly that coal could be burned in spaces much less than had been 
considered necessary up to that time. The figures given in Table II show 
some of tlie preliminary results obtained during a test designed to gasify the fuel 
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Experimental Pulverised Fuel Combustion Chamber 
at Fuel Research Station. 


only. The heat release amounted to 90,000 B.Th.U. ]>er cu. ft. as against 
the designing figure of say 27,000 B.Th.U. 


TABLE II. 

TYPICAL FIGURES OBTAINED IN EXPERIMENTAL PIJLVERISED I'PKL 
COMBUSTION CHAMBER. 


Volume of chamber ^ 20 cu. ft. 

Feed of coal 420 lb.,dir. 

B.Th.U. m coal ^ 4,400,000 B.Th.U /hr 

B.Th.U. in solid fuel projected from chamber = 790,000 B.Th.U./hr 

with gas. 

Heat liberated in chamber = 1,810,000 B.Th.U./hr 

Potential heat leaving chamber 111 producer - 1,800,000 B.Th.U./hr 

gas (c.v. multiplied by volume) 

Heat liberated in chamber per cubic foot per hour 
1,810,000 


20 

Tempesrature of combustion chamber walls = 

Percentage of ash in coal = 

Percentage of total ash deposited in chamber = 
Velocity of coal and air stream entering 

chamber = 

Inclination of stream at entry to horizontal = 


90,500 H.Th U. 

1220° C. 

25 per cent. 

30 per cent. 

110 ft./sec. 

15' 


Probably the highest figures so far reached are those quoted by Brookes 
in a paper read before the Engineers’ Society of Western Pennsylvania in 
1925. .\n attempt was made to simulate the action of the tornado in the 

furnace illustrated. (Fig. 4.) For details of this work reference should be 
made to Brookes’ paper, but it is interesting to note that the enormous 
figure of 1,100,000 B.Th.U. per cu. ft. per hour was obtained. By the adoption 
of a similar principle reductions have been made in the furnace volumes of 
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Fig. 4. 

Kxperimental Pulverised Fuel Furnace simulating tornado action. 


'Veil” type furnaces, and several installations of a design based upon this 
experimental work are in operation in the U.S.A. It would not be possible, 
however, with material available at the present time to approach in practice 
anything like the figures obtained by Brookes, who considers that 100,000 
B.Th.U. is probably the practical limit at present. 

A point of difference between stoker fired and pulverised fuel fned furnaces 
which has always given trouble is ash disposal. When a bed of coal bums on a 
firegrate the ash tends to settle to the bottom through the bed, and finally 
to find its way directly into the ashpit without ever having entered the actual 
combustion chamber. In pulverised fuel firing the ash is injected into the 
combustion chamber in a finely divided state in association with the coal. 
So Jong as pulverised fuel furnaces remained comparatively small in size no 
great trouble was experienced. The furnace temperature w.as not usually 
high enough to fuse the ash which was ejected in fine discrete particles through 
the smoke stack, but with larger installations this method of ash disposal 
tended rapidly to become a public nuisance. A boiler installation consuming 
1,000 tons of coal per day, for instance, and ejecting half its ash by way of the 
smoke stack would, if burning a coal of 10% ash content, deliver into the air 
50 tons of ash daily. This ash, unless carried away rapidly by winds, would 
tend to settle upon the surrounding property. Naturally, therefore, many 
bitter complaints have arisen from residents in the neighbourhood of pulverised 
fuel plants. The trouble has been partially overcome by the provision of 
higher chinmeys, by cyclone or other dust catchers at the chimney base; or 
in one or two instances, the Lodge-Cottrell systefii of electrical ash precipitation 
has been installed. 

In the earlier types of British pulverised fuel furnaces, where air cooled 
refractory walls only were used, and greater intensities of combustion attained, 
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molten particles of ash tended to fuse on to the wall and rapid deterioration of 
the refractory took place. According to Rosencrants, with modern completely 
watei cooled walls the fused particles do not attach themselves very firmly 
to the walls, so that after a time the weight of the accumulated lumps causes 
them to loosen and fall down. In some types of furnaces under development in 
America, the asli is definitely fused to slag and is caused to run down into a 
slag pit at the bottom, from which it can be extracted from time to time. 

In marine application, an important point is to prevent the ash from .settling 
down on the decks. It is understood that trouble was experienced in the 
earlier voyages of the S.S. Mercer through this cause, but this vessel had 
unusually low smoke stacks, and the writer is informed that the trouble has 
now been obviated by lengthening the stacks. 

The application of pulverised fuel to marine purposes is exceedingly attractive 
in a country which has no indigenous supplies of natural oil. The 
full advantages of oil firing are not likely to be obtained by pulverised fuel 
but it is very probable that many of them can be realised. The first successful 
pulverised fuel ocean-going steamer was the above mentioned S.S. Mercer 
belonging to the IbS, Shipping Board. Troubles of a minor type were 
experienced during the widely advertised first voyage when the vessel reached 
Rotterdam in December 1927. The ship is still in commercial service using 
pulverised fuel and in November 1928 had completed her 6th voyage without 
having once been behind schedule in spite of minor troubles. At the present 
time the U.S. Shipping Board are investigating a very attractive form of 
pulveriser in which, instead of there being one pulverising mill for one, two 
or even three boilers, a small complete installation of pulveriser, fan and burner 
is fitted to each furnace of a Scotch boiler. The author had the privilege of 
seeing this test installation at the Philadelphia Test Navy Yard in November 
last, and was impressed with the simplicity of the apparatus and the excellent 
results which were being obtained. It is understood that the Shipping Board 
are at the present time fitting a vessel which will be fired entirely with this type 
of equipment. 

In (ireat Britain, useful work is going on in several directions, the voyage of 
S.S. Stuartstar with unit equipment of the Woodeson type being especially 
interesting. A new ship, the Berwindmore, is being equipped to burn pulverised 
fuel and half the boilers of the New Zealand Shipping ( ompany’s vessel Hororata 
are being tried with the Howden Buell system. 

In some of the earlier experimental work carried out during the War, auxiliary 
combustion chambers were built outside the boiler. The present method, 
which is likely to render pulverised fuel for marine use commercially practicable, 
is entirely due to the development of burners in which by the induction of 
so-called turbulence the long flames previously associated with pulverised 
fuel combustion hage been considerably shortened. 
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The above considerations illustrate the fact that when heat only, as distinct 
from power, is required, provided that the application is one where com¬ 
paratively low temperatures are aimed at, as for instance in the production of 
steam, probably the most efficient method of utilising coal is in its raw state. 
But there are many industrial o^>erations such as metal working and various 
chemical processes, which demand far higher temperatures. F'urnaces designed 
for these pxlTposes necessarily have much poorer efficiencies than steam boilers, 
since the combustion gases are inoperative for the purpose in hand as soon as 
their temperature has been reduced to the temperature at which the operations 
are being carried out. The higher the furnace teini)eraturc the greater the 
relative heat loss by sensible heat in th(' flue gases, and therefore the poorer 
the efficiency. In such cases, of course, the working efficiencies may usually 
be considerably improved by reroursf tc) recuperation or regeneration ; or, 
when there is a ready demand for the steam produced, by waste heat boilers. 
A further loss may occur through incomplete combustion of the furnace 
gases, and may be partially unavoidable on account of the necessity for a 
reducing atmosphere inside the furnace chamber. 

In all furnaces operating at high temperatures etfective control of 
combustion conditions and efficient recovery of flue gas heat therefoie play a 
vital part in the attainment of good results, and on this account gaseous or 
liquid fuels offer many advantages over raw coal. Electric furnaces, not being 
dependent on hot combustion gases for their operation, are no less effieient 
at high than low temperatures except through increased “ radiation " losses. 
In such cases the higher working efficiencies and greater convenience ma}' 
more than compensate for the extra initial cost of the potential heat units, 
although if the electricity is generated from coal the maximum overall thermal 
efficiency coal-heat power-electricity-heat yet possible is only about 20%, 
mainly on account of the low efficiency of conversion in the step heat to 
mechanical power. 

Where, however, mechanical power is required as such, there is little differ¬ 
ence between the overall thermal efficiencies of the various methods of supply, 
since at one stage or another the low efficiency transformation of heat into 
power is inevitable. For instance, although electricity is produced from coal 
at only about 20% efficiency, the subsequent conversion of electricity to 
mechanical power can in large units be effected with little further loss ; whereas 
although heat can be produced from coal at very high efficiency, the subsequent 
conversion of heat to mechanical power is a low efficiency one, say 25 to 3o^X>- 

The domestic field offers a somewhat difficult problem in efficient fuel utilisa¬ 
tion since, generally speaking, a diversity of * heat requirements, small 
individually, but substantial in the aggregate, have to be provided for separately 
in every household. Raw coal is still the fuel mainly used, although its sub 
stitution by gas, coke and electricity is gradually taking place. The annual 
consumption in this country is about 40 million tons, or over 20% of the total 
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quantity mined. This on the whole is burned very extravagantly and produces 
relatively large quantities of tarry smoke. The unsatisfactory results obtained 
are to be attributed in part to the facts that a single fire is usually relied upon to 
])erfc)nn several separate services, that small apj^liances are inherently ineflficient, 
that with solid fuel it is usually necessary 10 maintain continuously the fires 
of plant needed only intermittently, and that the average housewife is totally 
ignorant of the principles of combustion and heat transfer. 

As a rule, gas and electricity appliances are far more efficient than their 
solid fuel counterparts, ])ut the advantage is not always sufficient to overcome 
the higher initial cost of the heat units, (ias, however, is becoming general for 
cooking and intermittent heating purposes, for both of which it can usually 
coinjx^te favourably with raw coal in point of cost. But the extent to which 
raw cOiil still holds tlu' domestic field is evidenced by the ^xirsistouce of so 
enormous a demand for it. The rational solution of the problem appears to 
be th(' provision of a smokeless fuel at a cimipetitivi^ price. It is partly for 
this reason that so lively and widespread an interest has been shown in the 
jK 3 Ssibilities of the production, by low temperature carbonisation or other 
methods, of improved forms (if coke. 


NOTES ON BOOKS 

Akt in Scnooi s. By J. Littl(‘johns. University of London Pr(‘ss. kk. (x/. 

TV»th the IxKly of this book and tlie introduction, by Mr. K. li. Tomlinson, 
show unusual humour and humanity. It is a happy fact that the " little boys 
should b(* seen but not heard ” attitude* in education is rapidly diminishing ; not 
in “ cranky " schexjls only, l)ut also in schools iind(*r the (iowrnment little boys 
are being invited to express themselves. The debt we owe to modern psydiology 
is immense, for this new science helps us to prevent as well as to heal (lamage to 
the spirit and the character. The prophylactic measures advocated consist largely 
in encouragement for the young to express themselves through tlie medium of some 
art or craft. 

Already in their first two or three years, in what Mr. Tomlinson calls “ the 
stage of Manipulation,'’ children gain by being allowed to use a pencil. We are 
not surprised to find that the n(‘xl two stages, those of Symbolism and Bealisin, 
come in the same order as the coj-responding stages in the history of art ; as naturally 
they ^re followed by the .stage of “ Awakening," when the children wash to e.xpn*ss 
their own personality with greater emphasis. 

Jn the past, teachers neither knew these broad facts nor were in a position to 
learn them and act upon the experience ac(|uired. Jiut progress has been mack*, 
and by an interesting circuitous route even taste is a little coming into its own. 
It IS recognised that a teacher without sensibility will be unable, first, to establish 
the necessary contact with children whose individual propensities it is intended 
to foster, and, secondly, direct their attention to suitable models. 

This book, w'hich is to be highly recommended, contains a number of excellent 
hints for teachers on how to stimulate the powers of obsi'rvation ; these hints 
suggc'st types of (‘xjiedienls which can always bt* varied according to the rir- 
cuinstances and Joclition of a school. ‘ I'.B. 
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NOTICE. 

THE QUEEN AT THE SOCIETY’S EXHIBITION OF DESIGNS. 

H.M. the Queen, accompanied by the Hon. Margaret Bigge and the Hon. 
Gerald Chichester, paid a visit on Friday, August 9th, to the Royal Society of 
Arts Exhibition of Industrial Designs which is being held during this month 
in the Exhibition Pavilion of the Imperial Institute, South Kensington. Her 
Majesty was received by Mr. Llewelyn B. Atkinson, M.I.E.E., Chairman of 
the Council of the Royal Society of Arts, Lieut.-Gen. Sir William Fur.se, K.C.B., 
D.S.O., Director of the Imperial Institute, and Mr. W. Perry, the Assistant 
Secretary of the Society. 

Her Majesty inspected all the work shown, expressed much interest in the 
Exhibition and was graciously pleased to purchase one or two pieces of pottery. 

The Exhibition will be open free of charge, no tickets being required, until 
September ist, every week-day from 10 a.m. to 5 p.m. and nn Sundays from 
2.30 to 6 pm. 


PROCEEDINGS OF THE SOCIETY. 

CANTOR LECTURES. 

THE TREATMENT OF COAL. 

By C. H. Lander, C.B.E., M.Inst.C.E., M.I.Mech.E., F.Inst.P., 
Director of Fuel Research, Department of Scientific and Industrial Research. 

LECTURE 11 . 

{Delivered January 28/A, 1929.) 

In the first lecture, after touching on some of the*newer methods of investi¬ 
gating the constitution of coal seams, it was pointed out that in dealing with 
the scientific aspects of burning coal in the raw state, the simpler forms of 
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physical and chemical investigation give adequate information. Where 
processes of carbonisation or hydrogenation of coal have to be considered, 
however, a more exhaustive and intimate knowledge of the coal substance is 
desirable. The subject has been studied for many years in some detail, but 
it is only comparatively recently that the work of different experimenters has 
tended to converge and produce results of tangible importance. It would be 
impossible in a series of lectures such as these to deal adequately with the 
immense mass of work which has been carried out. Sufficient for the present 
purpose will be to mention one or two of the more recent outstanding 
researches. 

In a long series of investigations on the extraction of coal by various organic 
solvents, Bone^ * has interpreted his researches as showing that a group of 
nitrogenous " humic " bodies, varying in quantity according to the nature 
of the coal, can be extracted by benzene under pressure, and he considers 
that these bodies are mainly responsible for the coking propensities of coking 
coal. He points out that the residues left after the completion of the extraction 
are non-caking, and he believes the bodies extracted by benzene to be pre¬ 
existent in the original coal complex and not derived from it by chemical 
decomposition. 

Cockram and Wheeler* ■ have extracted coal with a scries of solvents and 
in this way have separated a number of fractions, to each of which they 
attribute definite properties. They conclude from their research ** that the 
agglutinating medium during coke formation consists of the resins and hydro¬ 
carbons contained in the coal or is yielded by those resins and hydrocarbons 
during the early stages of heating in the coke oven.'" 

Francis and Wheeler* * have also developed a new method of studying coal 
composition which they term “ Rational Analysis," and which forms a 
valuable addition to the usual methods of analysis. A rational analysis of a 
coal can be given in terms of the proportions of free hydrocarbons and resinous 
compounds, organised plant entities, and ulmin compounds, together with the 
reactivity towards oxygen of the ulmin compoimds. In rational anal3^is, the 
hydrocarbons and resins are grouped together. "These are oil-yielding 
•constituents of high hydrogen content and their presence in the coal in suitable 
amount affects (but is not wholly responsible for) its coking power." " The 
spore exines and cuticular tissues, which form the bulk of the morphologically 
organised plant entities, are of high hydrogen content and are oil-yielding 
constituents of the coal, the oils consisting mainly of paraffins and unsaturated 

** Bone, W. A. Researches on the Chemistry of Coal, Part HI. Ihe Extraction of Coals 
l»y Bensene under Pressure. Prop. Roy. Soc. A ., 19341 105, 608. 

^ Cockram, C. and Wheeler, R. V Studies m the Composition of Coal. The Resolution 
Of Coal by means of Solvents. /. Chom. Soc. Lond., 1927, IV. 

Francis, W.. and Wheder, R. V. The Rational Analysis of Coal. J. Ck$m. Soc Lond , 
1938, 2967-2979- • 
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hydrocarbons.’* The ulmins form the major portion of the coal and they vary 
in composition with the rank of the coal. 

Bone and Quarendon^* found that when the residue resulting from the 
extraction of coal with benzene under pressure was oxidised by treating it 
with alkaline potassium permanganate, 20-40% was recovered in the form of 
acid oxidation products, from which mellitic acid and benzene—i .*2:3: 4— 
tetra-carboxylic acid was obtained. From this they conclude ’’ that coal 
actually contains 6-ring structure.” The continuation of this work has been 
assisted by a grant from the Department of Scientific and Industrial Research. 

Some confusion exists regarding the interpretation of the term ” decom¬ 
position point' ’ of coal. It is clearly necessary to distinguish between products 
distilled from the coal without change and those resulting from the decom¬ 
position. however slight, of organic matter. King and Willgress* • have carried 
out experiments to ascertain the initial temperature of carbonisation of coal. 
They have shown that if coal is carefully heated out of contact with free 
oxygen decomposition takes place with the liberation of visible amoimts of 
liquid oils at temperatures var5dng from i8o“C. for peat, to 215°—245°C. for 
bituminous coals. With bituminous coals the temperature of initial decom» 
position appears to increase with increasing oxygen content and decreasing 
carbon content. 

Holroyd and Wheeler' ’ have published a paper in which a method for deter¬ 
mining the decomposition point of coal is descried. ‘ ‘ The method of experiment 
involved the heating of 250 gram charges of finely powdered coals under a 
high vacuum at different temperatures. Under these conditions the action 
of heat on the individual ingredients of the coal could be followed compara¬ 
tively easily. No marked decomposition occurred with any bituminous coal 
below about 3oo°C.” A considerable number of coals were studied by this 
method and it was found that the decomposition point ranges from 290-300^0. 
to 360-365X. Holroyd and Wheeler state, ” We are satisfied that the tempera¬ 
ture at which oils first make their appearance when a bituminous coal is heated 
is not the temperature of initial decomposition of the coal, but that such oils 
are distilled unchanged. In our exp)erience, the temperature at which such 
oils first appear bears no relation to the carbon content of the coal. It has, 
however, a tendency to be lower the greater the proportion of free hydrocarbons 
in the coal.” In view of such conclusions it would appear that some more 
accurate agreement upon the use of the term ” decomposition ” as applied to 
the coal aggregate is necessary. 

Bone, W. A , and Quarendon, R Research on the Cbemistry of Coal. Part IV. The 
Oxidation of the Residue from the Bensene-Pressure-Extraction Process. Proc. Roy. Soc. 
A., 1926, no, 537-42. 

“ The Primary Decomposition of Coal." Fuel Research Board Technical Paper» 
No. x6. H.M. Stationery Oroce, 1927. 

Holroyd. R., and Wheeler, R. V. Studies on the Composition of Coal. Oil Yielding 
Constituents J. Chem. Soc. Load., 1928, p. 2669. 
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A question of more immediate practical value than the above-mentioned 
considerations is a method for determining the coking characteristics of different 
coals. Several types of assay provide the requisite information about the 
type of coke produced from a given coal and indicate also the comparative 
yields of tar, gas and liquor. By means of correlation with a considerable 
number of results from exp)eriments carried out on a large scale in different 
carbonisation plants it has been shown that assay results can be successfully 
interpreted in terms of large scale working. Further, the method 
can not only be used for the characterisation of coal but also for the 
determination of the most suitable blends of two or more coals for coking 
purposes. 

In dealing with high temperature carbonisation it must be remembered that 
this process forms the basis of two very large industries at the present time 
together consuming nearly 40 million tons of coal, namely the gas industry 
and the coking industry. The technique of these industries is based upon 
experience extending over something like 100 years. Although suffering from 
present industrial conditions, both industries have been profitable in the past, 
are in many parts of the world profitable at present, and will most probably 
become profitable again in the future. In industries such as these technical 
advances are not likely to follow some revolutionary change or discovery, but 
rather to result from the painstaking labours of the men in charge in applying 
up-to-date knowledge to their own local conditions, so as to produce minor 
improvements, perhaps individually of the order only of i or 2 per cent., but 
which in the aggregate may reach enormous figures 

In this connection it is of interest to mention one economy which has arisen 
partly from the work at the Fuel Research Station. In a setting of vertical 
retorts the whole face was studded with cast iron sight boxes through which 
what was going on in the combustion chambers could be seen. As a result 
of some repairs being necessary to the retorts the opportunity was taken of 
replacing the sight boxes by fireclay plugs. The retorts, of course, had been 
used and were always used for experimental work. There was accurate 
knowledge of the amount of heat that was used in the setting, including the 
amount credited to radiation. After the change, the amount of heat required 
was reduced by one-sLxth, equivalent to a thousand cubic feet of water gas per 
hour. It is not claimed that this result was solely responsible for what followed, 
but it certainly bore its part. It is now recognised that the putting in of such 
boxes resulted in an enormous waste of heat, and the makers of those retorts 
are now putting in fireclay plugs; in their house journal they said it was the 
result of the investigations at the Fuel Research Station. The total saving of 
fuel to the country, multiplied by four-fifths, the amount automatically passed 
on to the consumer under the Gas Regulation Act, comes to about ^£45,000 to 
£50,000 per annum, which is the total cost of the Research Station at East 
G«MI)||wich. ' 
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The aims of the two established high temperature carbonisation indiistries 
are distinct. The function of the gas industry is to provide, through centralised 
sources, gas at the lowest possible cost to the consumer. The function of the 
coking industry is to produce coke of a type which shall fulfil the requirements 
of the user, mainly at present the iron and steel manufacturer, so that his 
overall operations may be profitable. To be able to buy coke as such at the* 
lowest possible price is not necessarily the primary consideration; the chief- 
desideratum is rather that the character of the coke procured shall be such as 
to enable the subsequent operations of iron and steel making to be carried out 
with the greatest overall commercial efficiency. 

Dealing first with some of the points of high temperature carbonisation as 
affecting the gas industry, it is not always recognised by the critics of this 
industry that the cost of gas into the gasholder is only a fraction of the average 
cost to the consumer, and indeed that the cheapest gas into the holder is not 
necessarily the cheapest to the consumer. A gas company is both a wholesaler 
and a retailer. Its customers consist of practically every household in the 
area which it supplies, most of these households taking gas in very small 
quantities, and on this account distribution and management charges must be 
high. As a result, the price of gas to the consumer is usually about three 
times the cost into the holder, and it is obvious that the reduction of charges 
other than those directly associated with actual manufacture may in many 
cases have an effect on the supply of cheap gas as great as or greater than 
any to be accomplished through improvement in manufacture. In other 
words, the cost to the consumer includes, besides the cost of manufacture, 
the following items:—(i) distribution (2) maintenance of fittings, and 
(3) management. It is obviously of great importance to adjust the processes 
of manufacture not merely in such a way as to obtain the lowest price in the 
retort house, but also bearing in mind the possibility of savings in distribution 
or other costs. 

The main factors of manufacture which have an effect on the distribution 
costs are as follows :— (a) Specific gravity, since this affects the cost of pumping 
and the total amount of heat that can be got through the mains. (6) Calorific 
value, since the volume of gas which must be delivered to the consumer is 
roughly inversely proportional to the calorific value, (c) Water content, 
since this also affects deleteriously the cost of distribution, (d) Naphthalene, 
which tends to deposit and choke the pipes, and which, if allowed to accumulate, 
entails increased pumping costs, (e) Carbon di-sulphide, which causes rapid 
deterioration of fittings. These are only some of the points which have to be 
taken into account by every gas manager in determining the degree of elabora¬ 
tion which he must face in order that the cost of gas to the consumer may be a 
minimum. ' 

It is sound policy to introduce more expensive processes for effecting reduction 
of specific gravity, increase of calorific value, removal of water, freedom from 
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naf^thalene deposits, reduction of oxganic sulphur compounds, etc., if thoir 
additional cost can be more than counterbalanced by consequent reducticms 
in distribution, maintenance or management expenses. 

During the past 25 years a quiet revolution has taken place in the gas industry. 
The greater use of gas for heating purposes, coupled with the replacement of iht 
old batVwing burner by the incandescent mantle, has gradually rendered the 
old illuminating standards obsolete, and at the present time the only require- 
ment of the consumer is heat. The trend of the industry during this period 
is so well-known as to render any detailed discussion superfluous. It will be 
remembered, however, that the whole question of illuminating standards and 
caloriflc value was brought to a focus in 1919 when the Board of Trade asked 
the late Sir Geoige Beilby, then Chsdrman of the Fuel Research Board, and 
Director of Fuel Research, to examine the question generally and advise as to 
any changes which ought to be made in the legislation governing the matter. 

Much experimental work was carried out at that time both by the industry 
and by the Fuel Research Board on the bearing of calorific value per se upon 
the consumers* requirements, and it was shown that within certain wide limits 
the consumer could be as well served by a gas of low calorific value as by 
one of high calorific value, provided the consuming apphance was designed 
in such a manner that it could supply, by an increase in the volume, suflicient 
gas to give the total heat requirements for the particular purpose in view. 
This result, whilst including such operations as the boiling of water which 
do not require high temperatures, was somewhat less easy to demonstrate 
where flame temperature is of importance, as in the heating up of an 
incandescent mantle. The question of flame temperature, however, and its 
bearing on incandescent illumination was studied at Leeds by the Gas Investiga¬ 
tion Committee of the Institution of Gas Engineers. ^ * When gas is burned the 
theoretical flame temperature depends upon the ratio between the heat 
developed and the heat capacity of the so-called flue gas, and it was shown that 
over a wide range of gas mixtures this ratio remains substantially the same 
and that the theoretical flame temperature attainable is therefore much the 
same throughout. In other words, equal amounts of light will be got in an 
incandescent burner from two gases of widely different calorific value, provided 
the appliance is such that the necessary number of B.Th.U. can be delivered. 
Actual experiment revealed differences, but these could be accounted for by 
such factors as size and shape of flame, etc. 

It was pointed out by the Fuel Research Board that the fixing of a uniform 
low standard of calorific value might be as great a danger in the development 
of the inddstry as the fixing of a uniform high standard would be, and that 
the desired elasticity could best be obtained by so safeguarding the interests 
of the consumer that each gas undertaking might be given freedom of choice 

** Second and Third Reports of the Gas Investigation Committee of the Institution of 
Gas Engineers, 19^, 1920. 
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as regards raw materials^ processes of manufacture and quality of gas, so that 
it migl^t be in a position to meet the needs of the locality most satisfactorily. 
It was therefore recommended that the consumer should be charged for the 
thermal units which he actually received in the same way in which the con¬ 
sumer of electricity was charged for the Board of Trade units recorded by his 
meter, »•, and this recommendation was subsequently incorporated in the 
Gas Reguktion Act (1920), which decreed that gas should be sold by the 
therm (100,000 B.Th.U.). Under this Act there is a self-declared standard of 
calorific value to which each gas undertaking must adhere, but which can be 
changed after due notice. The important duty of adjusting the consumers’ 
fittings to the new calorific value, however, devolves upon the gas companies. 

Since the Act of 1920 there has been a general reduction in the price of gas. 
This is due in part to the gradual reduction in the costs of labour, materials, 
etc., which has taken place since the war ; but it is fair to claim that a con¬ 
siderable proportion of the reduction is to be attributed to the freedom which 
has been given by the Act to the gas manager to adapt his operations to his 
own local conditions, taking into account all the factors which affect cost, 
both in the retort house and in the distribution system. 

Another great change in gas industry practice has also occurred during the 
past 25 years, namely, the introduction and development of the modern 
vertical retort, which is now so widely used that roughly 50% of the coal 
carbonised by the industry is effected in this type of appliance. 

The history of vertical retorts is another illustration of the point made at 
the beginning of this lecture, namely that in an established industry such as 
gas manufacture, progress depends essentially upon refinements capable 
individually of effecting only small improvements. That this is so is borne 
out by the fact that vertical retorts have not completely replaced horizontals. 
The points of advantage which vertical retorts can fairly claim are the following. 
More gas is made per square foot of ground space than can be produced from 
horizontals. Under the confined conditions which must necessarily exist in 
a large town this point is obviously of the very greatest importance and tends 
to become more and more so as time goes on. When vertical retorts were first 
introduced they occupied for the same gas make about one-seventh of the ground 
space of horizontal retorts ; but with more recent developments in horizontal 
retorts, such, for instance, as the gradual increase in the practice of high 
benches, the vertical retort has lost some of this advantage, and now occupies 
about one-third of the ground space of the horizontal. This is an example 
of the way in which new appliances put older types on their mettle and tend 
to the improvement of the whole practice. Another advantage of the vertical 
retort is that in general the labour cost per therm of gas made is less. The 
capital cost per therm ma^ also be lower, and again a lower fuel consumption 

Therm,*' Dapattment of Scientific and Industrial Research. H.M. Stationery 
Office, I9ai. 
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per therm gives a higher carbon efficiency. The gradual development of waste 
heat boilers during the past few years has again increased this important ratio. 
Another point in favour of the vertical retort is that it is easier to produce dry 
coke without complicated auxiliary appliances. 

Such a recital of the merits of verticals necessarily begs the question as to 
why the horizontal retort still survives at all, but it should be pointed out 
that vertical retorts work best with nut coal, although they will give satisfaction 
with any size except fine slacks. On the other hand, they are more susceptible 
to variations in the type and quality of the coal, and on this account require 
a higher grade of intelligent control. In gas works of any appreciable size, 
however, it is usually recognised that the best possible supervision is essential 
in any case, and therefore this requirement of verticals cannot properly be 
accounted a disability. The chief advantage of horizontal retorts is that they 
will take any coking coal of any size and give satisfaction, and a change in 
the character of the coal within fairly wide limits does not affect their working. 
To get the best results in any method of carbonisation, blending is of great 
importance, but it must be carried out in the light of extensive knowledge 
of the properties of the coals dealt with. Mere partially-controlled blending 
of the two types of coal will not give the fullest advantage. In general, 
blending is of more advantage in horizontal retorts than in vertical retorts. 

The relative advantages of low and high grade gas have in the past been 
the subject of bitter controversy. It is possible that low grade gas could be 
produced by complete gasification at a lower cost per therm, but its true 
position in relation to high grade gas must in every case be based also upon 
close analysis of its effects upon distribution and storage charges. Low 
calorific value gas involves the delivery of increased volumes, and since its 
specific gravity is also higher these two factors combine to make it more 
expensive to distribute, owing to their influence upon such factors as the 
size and cost of mains, distribution pressures, size and cost of meters and 
service appliances, etc. 

The above considerations do not by any means exhaust all the points which 
have to be taken into account in the running of the gas industry. There is 
one point, however, which is perhaps not always appreciated as well as it 
should be, namely, the question of benzol scrubbing. 

At the conclusion of the War the gas industry very rapidly dropped the 
extraction of benzol, the line of argument being that with gas at lod. a therm 
the value of the heat content of the benzol, if allowed to remain in the gas, 
was the equivalent of is. 3d. a gallon. Before this benzol could be sold it had 
to bear the cost of extraction, and before it could be supplied to the internal 
combustion engine it had to bear the cost of distribution. Suppose, for the 
sake of argument, the cost of extraction is taken as 7d. a gallon and the cost 
of distribution to Ailing stations or in cans as 6d. a gallon ; then the cost of 
gas works benzoL without including any profit, into the consumers’ motor 
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car» would amount to 2s. 4d. per gallon. At first sight this appears to be a 
very potent reason why it may be more profitable for the gas industry to sell 
benzol as town's gas rather than in the liquid form ; but, although admittedly 
it would in any case be difficult to compete with petrol at its present price, 
it is doubtful whether-such arguments are altogether sound. It must be 
remembered that since the gas supply has to be maintained benzol extraction 
would entsSl an increase in the amount of coal which has to be carbonised, 
and taking ever5^hing into consideration the cost of liquid benzol to the gas 
company might be considerably less than the figure assigned to it on the 
above assumptions. Further, gas works benzol is now protected to the extent 
of 4d. a gallon, and any increased extraction of benzol in gasworks for subse¬ 
quent utilisation as motor spirit tends to national advantage by avoiding the 
importation of so much petrol The difference may be very small, but it is 
all to the good. 

The question of heating retorts is worthy of consideration in some detail. 
The built-in producer is at present the accepted method, but by adopting in 
suitable cases a centralised supply of clean producer gas the saving in retort 
repairs, the better control secured, etc., might more than pay for the loss of 
heat involved in not delivering hot gas direct from the producers. For experi¬ 
mental purposes the Fuel Research Station has always worked with a central 
supply of fuel gas delivered under pressure to the retorts. Accurate knowledge 
as to what effect the introduction of this practice would have in gas works 
is not claimed, but it is extremely likely that it would tend to better control 
of the heat. If the producer gas were clean and ash free this would be reflected 
in the cost of upkeep and deposits in combustion chamber, \gain, by carrying 
a slight pressure in the combustion space, outleakage of coal gas would be 
obviated, and, instead, a slight leakage would take place inwards to the carbon¬ 
ising chamber. The disadvantage of inleaking is dilution in the “ make " 
gas, but the disadvantage of leakage outwards is the consequent tendency of 
gases to ignite round the leaky places and cause rapid deterioration and failure 
of the retorts round these spots. A most striking illustration of this has 
recently been afforded at the Fuel Research Station, where after two years' 
working under pressure, the combustion chambers of the horizontal retorts 
were in a condition almost indistinguishable from new. (Fig. 5). Whilst 
cooled down the plant was inspected by a number of experts, including coke 
oven managers, who were all impressed with the success of this method of 
operation, which is largely due to the abilities of the Works Superintendent, 
Mr. G. Percival. It is understood that the methrxl is being tried in one large 
gas works. • 

The question of heating the retorts by a proportion of their own coal gas 
during off-peak periods merits some attention. This has frequently been 
done at the Fuel Research Station when experimental work is not being carried 
out. With coal gas in its pure state difficulties may arise due to the formation of 
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Combustion Chamber of Horizontal Gas Retorts at Fuel 
Research Station after working under slight positive pressure at 
i350°C. for two years. 

lamp-black, and careful supervision is required; but if the coal gas is subjected 
to a mild cracking process before being utilised, so that it is transformed into a 
ricji producer gas, no difficulty at all is experienced with as much as 50% coal 
gas and 50% fuel gas made from coke, provided that proper precautions are 
taken. Similar experiments are being carried out by the industry and by the 
use of modified burning appliances it may become possible to utilise 100 per 
cent, coal gas. 

Turning now to the question of coke, there is undoubted demand at 
the present time for improved qualities. It is possible to produce gas coke 
which possesses many of the advantages claimed by newer types of 
low temperature fuels; but if present day developments continue, the market 
for gas coke may be seriously affected by the competition of cokes from other 
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processes, induding that from coke ovens. In order to develop the fullest 
advantages of gas coke it is essential that it shall be (a) dry (b) clean and 
{e) screened. Dry coke can be obtained by greater attention to quenching. 
Clean coke can be made only from clean coal. At the present time the gas 
industry has to pay something like 2/- per ton more for cleaned than for un- 
deaned coal. This comparatively large increase in price is due to several 
factors, ailtl introduces the question as to whether the gas industry should 
install their own cleaning plant. Gas companies, however, usually have to 
draw their supplies of coal from many sources, whereas cleaning plants are not 
appliances of the greatest flexibility, and in order to give the best efficiency 
must be adjusted to the type of coal dealt with. The correct place for cleaning 
plant is at the coal mines; in this situation, when once adjusted to the optimum 
results from the collieries’ coal, it would continue to work under the best 
conditions with very little trouble and adjustment. Again, the market for 
cleaned coal is not a large one, and even where cleaned coal is available it is 
likely to account for only a small proportion of the collieries’ output. If, 
however, there were a greater demand from gas works for cleaned coal the 
deaning operations of the collieries would be stimulated, and the price of the 
treatment should tend to fall. 

This question of deanness of the raw material cannot be stressed too strongly 
if a fuel is to be made for household purposes, whether by coke ovens, gas 
works or low temperature carbonisation plants, situated either at a colliery or at 
a gas works. Experience with low temperature coke has shown the amount 
of ash left in the grate to be a common cause of complaint from householders. 
It is a curious fact, although one capable of explanation, that 7 per cent, of 
ash in a coal burned in the raw state in a household appliance is much less 
obvious and less of a nuisance than 7 per cent, of ash in a coke of any kind. 

Some of the considerations given above are equally applicable to coke oven 
practice, but it must be emphasised that, at any rate at the present time, 
the major output of the coke ovens is for blast furnace purposes. The blast 
furnace manager recognises the fact that he must have coke of a certain type 
and quality and he is willing to paj'^ for such a coke. 

Blending has been made some use of in the coke oven works of this country 
for many years, but it is now becoming an essential control factor in Conti¬ 
nental practice. Some of the enormous installations on the Continent 
incorporate the most elaborate coal blending arrangements, which are super¬ 
vised with the highest skill. During the last year or so attention has been 
paid on the Continent to the possibilities of blending with low temperature 
coke. For instance one works on the Saar, using a,particularly fat form of coal, 
have had in the past to import a more feebly caking coal from a considerable 
distance. They have now experimented in the direction of using some of 
their very fat coal in a low temperature plant, and employing the residue so 
obtained as a blending material in the main coking works. The advantages* 
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claimed are a considerable reduction in the carbonising time« and the production 
of a coke better suited to the purpose for iidiich it is needed. 

Such experience indicates the necessity of installing an experimental large 
scale coke oven plant in this country so that the effects of changes in working 
can be accurately studied. The present method of relying upon bag tests is 
uncertain and frequently gives misleading results. The tendency of industry 
in this country to look at the aggregate cost of the research work which it 
undertakes, and lose sight of its cost relative to the large interests involved, 
is to be deplored. The appointment by the Board of Trade on the recommenda¬ 
tion of the National Fuel and Power Committee*® of a Committee to consider 
the possibilities of closer co-operation between gasworks and coke ovens in a 
certain defined area is a step which will clear up many imcertainties and 
controversies in the particular fields concerned. 

The type of work which has been described in this Lecture consists in obtain¬ 
ing improvements which result-in the aggregation of a number of small 
economies, rather than in anything phenomenal, or anything which would 
provoke big headlines in the newspapers. Such work is often of a kind difficult 
to carry out satisfactorily by research associations, or in any industrial concern 
where large scale apparatus must defer to the interests and demands of con¬ 
sumers. The Fuel Research Station, on the other hand, is specially equipped 
for it. At the Station there is close contact with certain firms interested in 
fuel utilisation, as well as with technical people who are familiar with the various 
branches of the subject; but it would probably be an advantage both to us 
and to them if some closer measure of co-operation could be assured. 

*® Report of National Fuel and Power Committee (1928), p. 30. 


WATER POWER IN SWITZERLAND. 

In January, 1927, the rating of hydro-electric plant installed or in course of 
erection in Switzerland was given as 2,220,000 h.p., made up of 1,859,000 h.p. 
installed at the end of 1925, 41,000 h.p, put into service in 1926, and 320,000 h.p. 
building. In 1925 140,000 h.p, were installed. According to a report by His 
Majesty's Minister at Berne, the present development represents about one-fourth 
of the total power resources of the country. 

The power output of Swiss electric works in 3926 is placed at about 4,000 million 
kwh., or roughly, 80 per cent, of the maximum available output. Power and light 
absorbed 2,250 million kwh., about 775 millions were exported, and a similar 
amount was consumed in the electro-chemical and metallurgical industry, whilst 
200 millions were used for traction. Atmospheric conditions were fairly favourable 
for power production. A large station working on accumulation and completed 
in 1925, a^orded valuable assistance in tiding over a period of drought at the end 
of the winter 1925-26. Exports of power are being looked upon as an increasingly 
valuable source of national revenue, and the steps taken by the Federal authorities 
in 1924 to bring about a more healthy state in export conditions are now bearing 
fruit. Considerable care is exercised by these authorities in issuing export licences. 
•Contracts on an exchange basis were concluded in 1926 by some power companies 
for the export of «urplus summer output and the import in winter of power produced 
by thermic stations abroad. 
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LECTURE III. 

{Delivered February 4th, 1929.) 

The third and final lecture of this series is to be devoted particularly to a 
consideration of low temperature carbonisation and aLo of those chemical 
processes which have for their object the conversion of a much greater propor¬ 
tion of the coal substance into liquid fuels than can be effected by any method 
of carbonisation. 

In view of the large amount of discussion, both at confei cnees and in the 
press, which has taken place on low temperature carbonisation dunng the last 
two years, it seems unnecessary at this stage to desenbe at length what low 
temperature carbonisation is, or to go closely into the benefits which it is 
claimed would result from a wide application of the system. Low temperature 
carbonisation has been put forward from time to time by interested parties 
as a panacea for various ills in such exaggerated terms as have tended to 
discredit it. On the other hand, largely owing to the painstaking efforts of 
certain groups of investigators, working in harmony with each other, there 
has undoubtedly been a great access of knowledge; ^nd although there does 
not lie behind low temperature methods the Wealth of practical experience 
and information which backs up the successful commercial operations of the 
established high temperature carbonisation industries, the tedmical problems 
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involved have now been largely overcome, and at the present time there Is 
takmg place in various quarters a steady development of types of apparatus 
based on sound principles. The time is definitely past in which the enthusiasm 
of over-sanguine promoters dare venture to make such claims as that low 
temperature carbonisation should be substituted entirely for high temperature 
gas works operations, or be applied generally as a preliminary process to all 
our coa}. Much confusion has resulted from a lack of proper appreciation of 
the bearing of local conditions upon the commercial success or failure of low 
temperature methods. From time to time plants are reputed to be in com¬ 
mercial operation abroad, and in certain cases, although not so many as are 
sometimes supposed, with a foundation of fact; but here again the question 
is affected by the different requirements of the different countries. For 
instance, in America the problem presented is essentially dissimilar from our 
home problem. In the United States the primary requirement is not a coal 
substitute for use in the open grate, but a product which can be made from a 
cheap raw material and sold as a competitor of high-priced anthracites. 
Further, the liquid products in a country so rich in natural petroleum have 
not by any means the same significance as in the British Isles. It is obvious 
that when there is a laige margin between the price of the raw material and the 
price which can be obtained from its resultant product, the chances of com¬ 
mercial success are greatly enhanced. In this country the claims made foi low 
temperature carbonisation, which in the main are quite justifiable, are twofold. 
Firstly, it would provide a source of fuel for the domestic grate and so would 
tend to make the country much cleaner, since a large proportion of our 
smoke nuisance is derived from the burning of coal in these appliances. 
Secondly, since our geological formations are not able to provide directly any 
appreciable quantities of natural liquid fuel, we are forced to import from 
overseas a material which during the last twenty years has rendered itself 
vital to the continuance of the .social conditions of the country in their present 
form. The quantities of oil and light motor spirits which are now used have 
become so great as to render it extremely unlikely that the complete replace¬ 
ment of sea-borne oil by a home by-product obtained from a carbonisation 
process could ever take place, but it is almost platitudinous to say that anythmg 
that could be done towards this end would be of great national advantage. 

The question of national defence has often been emphasised in this connec¬ 
tion, since veiy large quantities of liquid fuels of various kinds are essential 
in times of national emergency. Considerable stress was perhaps legitimately 
laid on thia point some years ago, but the great growth in the estimated 
requirements for national defence now render it absolutely impossible to satisfy 
them except to a very small degree by a mere by-product. If, on the other 
hand, a really large proportion of the coal substance could be directly con¬ 
verted into oil, the position would be very different, and when discussing 
(ievelopments in<the hydrogenation of pqal, or the synthetic production of 
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motor spirit from water-gas, these arguments very properly come into the 
picture. 

Although it is not feasible to discuss in detail the numerous designs of low 
temperature carbonisation plants which have been proposed, certain of the 
more outstanding types which have been tested by the lecturer in his official 
capacity will be briefly described at a later stage. It is of interest to 
note that til these can be separated broadly into two main groups, according 
to the method of application of heat. In one group are found a large number 
of s57stems in which the coal is treated in a gas-tight container, the heat being 
applied from the outside and having to traverse the walls of the container. 
Such processes may be either intermittent or continuous, but in general an 
intermittent or semi-intermittent system presents advantages in this type of 
plant. The second group comprises those plants in which the heat is applied 
intemaUy by the introduction into the coal container of a heating medium, 
which is usually either some form of producer gas or super-heated steam, or a 
mixture of the two. Both of these methods have their advantages and 
disadvantages, and they are not really competitive. When a dense smokeless 
fuel in lump form for household purposes is required the externally-heated 
type of retort has certain obvious advantages. If, however, for the particular 
purpose in view the fuel is not necessarily required in the lump form, or if there 
should be some property inherent in the coal to be treated which renders it 
possible to produce a satisfactory proportion of lump fuel even by internal 
heating, this latter method makes for economy, since the time necessary for 
carbonisation is shortened. 

The Fuel Research Board put the question of low temperature carbonisation 
in the forefront of the programme which they drew up some twelve years 
ago,** and they have worked steadily on with it ever since. Various methods 
were tried in the earlier stages of the investigation, but it was soon decided 
to pursue the work mainly along the hnes of externally-heated retorts. As a 
preliminary the Board examined the results already obtained by various 
experimenters, but with one or two exceptions such results proved to be 
extremely nebulous, and, in addition, the whole subject was found to suffer 
from a certain lack of concentration. Inventors had tried to do too much at 
once; having obtained, for instance, a partial success on one type of coal 
they were immediately anxious to prove that their system could be extended 
to many other t5qx;s ; and so wasted time, money and energy in the exceedingly 
superfleial survey of too wide a field. In certain cases, on encountering some 
difficulty in connection with details in plant design, there had been too great 
a hurry to change such details before the scientific * factors governing the 
disability were fully understood. Few people stuck to a well defined path 
and resisted the temptation to explore by-paths until they had really found 

** Report of the Fuel Research Board on their Scheme of Research and on the Establish¬ 
ment of a Fuel Research Station. (H.M. Stationery Ofi&ce, 19x7). 
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what their main work was leading up to. Serious failures occurred through 
the erection of large batteries consisting of a multiplication of units long 
before the unit itself had been properly tried out. In the early days very 
large amounts of money were squandered, and the whole subject offers a 
striking example of what has been aptly termed ** research by catastrophe.” 

When the Fuel Research Board commenced its operations there were, 
however, several types of externally-heated plant which were the subject of 
careful and conservative development. One or two internally-heated types 
of retort were also under investigation in very able hands. The Scottish 
Shale Oil Industry had for many years successfully employed low temperature 
processes for the distillation of shale, and many useful data were available 
from this source. It must not be forgotten that this industry itself was 
originally started to develop James Young’s patents for making lamp oil and 
paraffin wax from bitummous coal. The early operations of the gas industry 
also incorporated what were really low temperature methods, since carbonisa¬ 
tion was carried out in cast-iron retorts which could not withstand temperatures 
much in excess of 6oo°C to 700°C. The methods adopted, however, in these 
old industries required radical modification and development before it could 
be hoped to make a commercial success of the treatment at low temperatures 
of bituminous coal under modem conditions, an important factor in which is 
the competition of naturally occurring oil. 

Up to the present it has not been definitely proved by anyone that commercial 
success has been obtained, and indeed the time has been too short for such 
definite proofs to be forthcoming. Many of the earlier plant by their inability 
to survive have demonstrated the difficulty of making a real profit, but so 
far no installation of reasonable size has reached the stage of being able to 
put forward a satisfactory audited profit and loss account. In this connection 
it is important to remember that the technical working of a plant is by no 
means the only factor controlling its commercial prospects, but that these 
are also affected to a considerable degree by local conditions. Further, 
successful commercial working is probably more dependent upon competent 
management than upon any other single factor. 

Although the economic position of low temperature carbonisation must 
still be looked upon as somewhat uncertain, there is little doubt that the 
process is now definitely launched. Several large scale plants are already 
running, others are in process of erection, and reliable commercial data should 
shortly be available. The different systems will stand or fall according as they 
can or cannot pay dividends from the results achieved in ordinary day-to-day 
working. 

The primary object of the work originally undertaken by the Fuel Research 
Board was to obtain systematic and accurate technical data relating to low 
temperature methods. It was obviously an impossible undertaking for any 
single organisation, however well equipped, to try out all of the many methods 
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suggested ; on the other hand, at that early stage of the subject it would have 
been invidious to select any one proprietary process. Further, it was the policy 
of the Board to avoid as far as possible any duplication of work already being 
‘ carried out effectively by industry. 

For these reasons a small-scale horizontal setting, incorporating the method 
of external heating and designed essentially to meet the various ends in view,, 
was erected at the Fuel Research Station. •• 

There was another direction, however, which appeared promising, but 
which had not been explored at the time, perhaps because it did not lend 
itself easily to the obtaining of patents ; and that consisted in an adaptation 
of the type of retort used in the Scottish shale industry, or indeed the ordinary 
continuous vertical retort of the gas works. After accumulating a large 
amount of data which was made available to other workers, from the small 
and intermittent plants, the first experiments in carbonisation by the method 
indicated were actually made in the high temperature retorts at the Fuel 
Research Station, the temperatures being reduced for tliis purpose. These 
further experiments were sufficiently promising to justify the erection of a 
setting of cast-iron vertical retorts designed essentially for low temperature 
carbonisation. These were of average section, 2 feet 6 ins. by i foot and about 
20 feet in height, which was substantially the same as the high temperature 
verticals already mentioned. The method of heating adopted, however, was 
considerably modified. As low temperature carbonisation implies, there need 
be no straining after high temperatures in the combustion chambers. Indeed 
the control necessary is usually far more important in the other direction, 
namely that the temperature on the metal of the retort itself shall not exceed 
a certain limit. This limit was provisionally fixed at 65o®C., but owing to 
troubles experienced at that temperature it has been since reduced to 625X. 

The question of the most suitable temperatures for low temperature carboni¬ 
sation has been the subject of some controversy. Temperatures lower than 
6oo°C. may give larger quantities of liquid fuels, but except with special types* 
of coal the lower temperatures are not in general conducive to the more robust 
types of smokeless fuel. Values of from 6oo-625°C. were therefore adopted 
at the Fuel Research Station as being likely to give a good hard coke, and a 
reasonable amount of tar and rich gas. After obtaining experience of the 
working of the original setting of continuous cast-iron vertical retorts these 
were replaced by other settings, in which the cross section was considerably 
modified. The retorts were made narrower across their minor axis in order 
to facilitate heat transfer through the coal mass ; at the same time they were 
lengthened out along their major axis. These rfetorts (Fig. 6) were roughly 
7in. by 6ft. 3in. at the top, widening out to iiin. by 6ft. gin. at the bottom, 
and were 21ft. high. The first setting of these new retorts gave fairly good 

** Report of the Fuel Research Board for the years 1920, 1921, Second Section : Low 
Temperature Carbonisation, pp. 21 et seq. (H.M. Stationery Office, 1922). 
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results, but for some time it was found impossible to reduce the breeze made 
to anything like a practical limit when continuous working was employed. 
The method of working was therefore altered, and for a time full intermittent 
working was resorted to, the breeze thereby being very much reduced, and the 
coke rendered more robust. This change, however, left the retorts exposed 
to the action of the incoming heat without there being anything to absorb 
it duripg the periods when they were empty between discharging and charging, 
and it became very difficult to ensure that the metal should not be subjected 
to temperatures greatly in excess of those known to cause growth and to produce 
other deleterious efforts. It thus soon became apparent that retorts of this 
type were not likely to have a reasonable life if worked on the intermittent 
system. A compromise was therefore tried, in which the level of the coal was 
allowed to fall periodically through a pre-determined distance, such, for 
instance, as 6 feet, every two hours, the vacant space being then immediately 
filled up with fresh coal. By adjusting the fall and the periods it was found 
that various types of coal could be worked with, and indeed successful results 
have been obtained over many types of coal from feebly caking to the most 
strongly swelling varieties. In common with most vertical retorts, these low 
temperature retorts worked best with nut coal. Alternatively fine slacks 
could be utilised, but the throughput was thereby reduced. The present 
method is to screen out the fines below Jin., which leaves a raw material 
ideally suited to the system. The fines can be dealt with in various ways, 
either by running .some of the retorts with a reduced throughput, or by pre¬ 
briquetting the fines with pitch and supplying the resulting briquettes to 
.separate retorts, or mixed in with the larger .sizes of coal. 

A semi-commercial batter}* of forty of these retorts ha^ now been erected 
at the Richmond Gas Works by the Gas Light and Coke Company. (Figs. 7 and 8). 
In conjunction with these a setting of Hird retorts is also to be tried. 

It is not necessary here to go in any detail into the negotiations which took 
place between the Government Departments concerned and the Gas Light 
and Coke Company before the arrangements were concluded for this semi¬ 
commercial trial, but it may be mentioned that Sir David Milne Watson was 
asked by the Government to select some one type of plant for experiment, the 
Government undertaking to guarantee the capital cost of the plant under the 
Trade Facilities Act. Under the agreement the plant would be run “ as 
continually as is reasonably practicable ” for a prolonged period in order to 
obtain accurate information both as to the technical and commercial possibilities 
of the method, the results of which would be made public.*® 

Careful consideration had already been given by the Government Depart¬ 
ments concerned some three years ago as to the best way to stimulate the 
development of low temperature processes in private hands. Subsidies had been 

•• Report of the Fuel Research Board for the period ended 31st March, 1928, pp 4, 22, 
24, 26. (H.M. Stationery Office, 1928). 
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Fig. 7. 

Cast Iron Vertical Retorts for Low Temperature Carbonisation under erection at the 
Richmond Gas Works 


suggested, and various schemes mooted for this purpose. The Department 
of Scientific and Industrial Research was not in a p)osition to malce a close 
investigation of the claims of inventors or companies, but could only accept 
or reject such data as wer^; given to them, basing their conclusions perhaps on a 
visit of a few hours' duration by a member of the staff. 

The Director of Fuel Research was therefore authorised at this stage to test 
at public expense, and without any charge to the promoter, such plants as 
claimed to have reached the full unit scale, and to be capable of increase to a 
commercial size by mere multiplication in number. Details of the conditions 
under which such tests are carried out were published.** Such facilities 
strengthen the position of promising plant by providing unbiased reports by 
an independent authority as to the working, yields, etc. under the conditions of a 
reasonably prolonged test. Complete independent tests of carbonisation plants 
had never previously keen made, and it was quite obvious that the further 
develiopment to the coipmei^ial scale would be considerably facilitated if such 
tests enrroborated the claims made. On the other hand the necessity for some 

•* Report of the Fuel Research Board for the period ended sist December, 1924. 
Appendix III, p. 71. (H.M Stationery Office, 1925)- 
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Fig. 8. 


Low Temperature Retorts at Richmond Gas Works, showing heating gas supply main 

and pipes. 

such scheme as this was made evident by the confusion lesulting from mis¬ 
representation fostered by the over enthusiasm of the inventor or promoting 
group. Such tests were bound to clarify the position and to accelerate the 
progress of the sounder methods, and indeed the results have already justified 
the somewhat unusual course taken. 

The plants which have been so far tested and reported upon are as follows :— 
Low 1 emperalure Carbonisation Ltd. (1924).—The mstallation of Low 
Temperature Carbonisation Ltd. which was tested consisted of a battery of 
thirty-two retorts. Each retort was formed from a single iron casting, through 
which were cored twelve vertical tubes, arranged in two rows. The casting 
was gft. in height and the tubes tapered from 5iin. diameter at the bottom to 
4iin. diameter at the top. A coke cooling chamber was provided for each 
pair of retorts. During carbonisation the retort was separated from the cooling 
chamber by an iron swing door operated by a wheel on the charging platform 
at the top of the setting. A gas-tight door allowed access to the carbonisation 
chamber for discharging the coke. The retorts were enclosed in a brickwork 
setting forming combustion spaces for the heating gas, and were therefore 
externally heated. 
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Midland Coal Products Ltd* (1925).—This plant consisted of a battery of 
four retorts, each consisting of a long tapering vertical cylinder having an 
internal diameter at the top of 4ft. 4in. increasing to 5ft. 6in. diameter about 
5ft. from the bottom. The bottom section was in the form of an inverted cone, 
the discharging door being at the apex. The total height of the retort chamber 
was 17ft. A ganister brick lining I5in. thick extended over the upper 12ft., 
the bottom cone-shaped chamber being water jacketed. About one foot above 
the widest part of the retorts there was a series of twelve tuyeres through which 
air and steam were passed to the interior. Each retort held about five tons. 
The material treated consisted of briquettes made from a feebly caking coal 
and medium hard coal-tar pitch. Carbonisation was carried out entirely by 
internal heating effected by burning part of the material charged into the 
retort. Air and steam were passed in at the tuyeres in the vicinity of which 
combustion took place. The hot gas passing upward on its way to the off-take 
pipes served to heat the incoming briquettes. The whole of the coke made 
had therefore to run the gauntlet of the combustion zone. 

Fusion Process. (1925).—This retort consisted of a mild steel lap-welded tube 
25ft. long and 2ft. bin. in diameter, rotating in a horizontal position within a 
brickwork chamber which formed a combustion space for the heating gas. 
The retort contained metal breakers, which may be of various types; these 
were not fixed in any way. Each breaker waS about 2oin. in diameter, and was 
so arranged that as it rotated within the retort it kept the wall of the latter 
free from scale. Ingenious arrangements were provided for ensuring gas- 
tight connections between the rotating retort and the stationary appliances 
such as gas off-takes, etc. to which it was connected. 

Freeman low temperature contmuoiis retorts. (1925).—^This retort was of the 
vertical continuous type, and about 27 feet high and 5 feet in diameter; it 
consisted of six cylindrical cast-iron chambers i8in. deep placed vertically 
above one another. A central shaft passed through the retort and attached 
to it in each compartment was a circular plate which rotated with the shaft. 
In the chambers, fixed to the top of the chamber and the underside of the 
rotating plate, were two series of ploughs, which served to push the material 
across the tables and floors from one chamber to the next and so through the 
retort. There were four off-takes at regular intervals round the top of every 
chamber, for removing the products of distillation. The heating was effected 
externally by gas burners and combustion spaces incorporated within the 
main castings. 

Crozter retorts. {1927).—This retort was of cast iron and consisted of two 
parallel walls ift. 3in. apart joined by semi-circular ends. The height of the 
retoft 15ft. and ikat greatest width was 5ft. At each of five levels were 
three inclined crow $ties, passing through the retort from one flat side to the 
other. Each crW$ frie had a cross section of the shape formed by the inter¬ 
section of two arcs at^an angle of 45®, the internal dimensions being bin. wide 
by qin. deep and the external 7in. wide by I2in. deep. 
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The retort was enclosed in a brickwork chamber built round it in such a 
manner as to leave a parallel space for heating gases. This space was divided 
into eleven compartments or flues one above the other, separated by fire-brick 
tiles, but communicating with one another through ports fitted with dampers. 
The compartments were so built that the first set of cross flues led from the first 
to the second compartment, the second set of cross flues from the third to the 
fourth compartment and so on. 

Heating gases were supplied to the setting from a furnace burning either 
solid or gaseous fuel and communicating with the lowest heating space. 

Maclaurin retorts. (1929).—This plant was of the type in which the coal is 
carbonised by internal heating by the combustion of a portion of the coke. 
The body of each retort or producer was 20ft. high, square in cross section, 
and lined with i8in. of firebrick. Except for the flat walls it was in shape not 
unlike a blast furnace, with a maximum width of 8ft. 3in. at a distance of 15ft. 
from the top. The retort then tapered uniformly in both directions and was 
6ft. wide at the top and 6ft. 6in. wide at the bottom. Near the base it was 
divided into two equal parts by a vertical wall through which ran a pair of 
air channels, each conducting air to a series of twenty horizontal nozzles. 
Facing these were similar sets of nozzles supplying air through two outside walls 
of the retort. Steam was supplied with the air blast in order to reduce the 
possibility of clinker formation and to assist in the removal of volatile products 
from the producer. Steam was also admitted to the base of the producer, 
partly to cool the coke and also to seal the base of the producer during discharge. 

Tests are also in hand on the Babcock and Wilcox (Mertz cycle), the N.T.U. 
and the Turner processes. All the processes already tested have substantially 
proved the technical claims made for them, and it will be seen that they typify 
both internally and externally heated plants. Table III summarises the 
yields obtained in the tests, together with some interesting comparative data 
furnished by several other firms for the purposes of the Carbonisation Conference 
organised by the Joint Fuel Committee of the Society of Chemical Industry, 
the Institution of Gas Engineers, the Coke Oven Managers’ Association and the 
Institute of Fuel, and held at Birmingham in February, 1928. 

Space would not permit of a more adequate description of the individual 
tests, but those who desire further information will find full details both of the 
plant and their operation in the series of official reports published. It should 

Report of Test by the Director of Fuel Research on Parker Low Temperature Car¬ 
bonisation Plant installed at Barugh, Barnsley, at the works of Low Temperature Car¬ 
bonisation, Ltd. (H.M. Stationery Office, 1924). 

Report of Test by the Director of Fuel Research on Carbonisation Plant of Midland Coal 
Products. Ltd., Netherheld, Nottingham. (H.M. Stationerv Office, 1925). 

Report of Test by the Director of Fuel Research on the “ Fusion ” Rotary Retort, 
installed at the works of Electro-Bleach and By-Products, Ltd., Cledford, Che9hire. 
(H.M. Stationery Office, 1926). 

Report of Tert by the Director of Fuel Research on the Freeman Multiple Retort of the 
British Oil and Fuel Conservation. Ltd., Willesden, N.W. (H.M. Stationery Office, 1926). 

Report of Test by the Director of Fuel Research on the Crozier Retort, installed by 
Mine^ Oils Extraction. Limited, at Wembley. (H.M. Stationery Office, 1928). 

A report on the test ^ the Maclaurin Plant will be issued shortly. 
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be clearly understood that no attempt is made to pronounce upon the com¬ 
mercial possibilities of plant which may be tested. The likelihood of com¬ 
mercial success can only finally be judged after working a plant under a steady 
load for a long period, and in the light of complete knowledge of local conditions 
such as cost of raw material, quantity of raw material available, price and 
markets for products, cost of labour, etc. 

It will be observed from the table that the yield of tar to be expected from 
low temperature carbonisation is of the order of 16-25 gallons per ton of coal, 
and although higher yields might be obtained under exceptional circumstances 
it is not likely that the figures could be increased by more than say 30 or 40 
per cent. If, therefore, the conversion of a really large proportion of the coal 
substance into liquid fuels is sought, the aid of other processes must be enlisted. 
Two alternative methods which, during the past few years have been much 
in the public eye are the Bergius process for the direct hydrogenation of coal, 
and the hydrogenation of carbon monoxide produced from coal, which was 
described initially by the Badische-Anilin-und-Sodafabrik and followed up 
and extended by Fischer in Germany and Patart and Audibert in France. 

The direct hydrogenation process, which consists in adding hydrogen to 
the coal substance under conditions of elevated temperature and pressure, has 
been shown by experiments both at the Fuel Research Station and elsewhere to 
be capable of producing from no to 130 gallons of distillable oil per ton of 
coal treated, although an additional quantity of coal may be required for 
power and hydrogen production. 

The introduction of a solid material such as coal into a vessel containing 
hydrogen under a pressure of 200 atmospheres naturally presents a problem of 
considerable difficulty. Bergius has solved this by mixing ground coal with a 
liquid organic vehicle so as to form a paste which can be pumped by special 
appliances. To this mixture is added a small proportion of iron oxide to 
act either as a catalyst or as a means of removing sulphide of hydrogen in the 
gases evolved. In the continuous type of plant used at Mannheim and at the 
Fuel Research Station three reaction vessels or bombs are arranged in series, 
the first being maintained at about 460®—48o°C., and the two final ones at 
about 490°C. The exact temperatures required in the final bombs are somewhat 
critical and depend on the type of coal used. The product leaving the last 
bomb is cooled and its pressure reduced in two stages, firstly to 60 atmospheres 
where the gas evolved is scrubbed with oil in order to extract motor spirit, 
and secondly to atmospheric pressure where the final crude product is 
collected. 

The final crude product contains the whole of the inorganic matter of the 
coal, together with the added iron oxide and a certain amount of partially 
converted solid material. These solids have to be removed before distillation 
can be effected^ A typical example of the yields per ton of coal obtained in 
the continuous plant (one ton per day) at the Research Station is as follows:— 
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Yields per Ton of Coal. 


Hydrogen Consumed 


I14 Ih. 

Fraction 0®—175® 

=3 

83 lb. 

175*"—230® 


208 ,, 

„ 230®—270® 


197 M 

„ 270®—310® 


105 

„ 310°—360® 

= 

208 ,, 

Pitch 


329 M 

Gas Benzine 


42 M 

Bergin Gas 


325 M 

Unconverted Coal 


363 .. 

Water 

=r- 

179 .. 

Coal Ash 


I6I ,, 

Loss 


154 M 



2354 » 


As a general statement it will be recognised that the products froifi the 
hydrogenation of coal contain a greater quantity of saturated organic 
compounds than those obtained from low temperature carbonisation, and 
consequently the treatment of the oil from the point of purification should not 
be so intricate as is necessary for the treatment of low temperature tars. 

It would appear that the chief value of the fractions will be either as a motor 
spirit or as fuel oil, although there are indications that certain of them may be of 
value as lubricating bases. 

In undertaking hydrogenation investigations upon the coal seams in this 
country it has been necessary to carry out a great number of experiments in 
small experimental bombs. These experiments have been carried out in 
batches, the process not being continuous, and in attempting to correlate the 
results with those obtained in the continuous plant considerable differences 
have been encountered in the behaviour of various coals. Certain coals, 
for instance, which will hydrogenate readily in an experimental bomb have been 
found not to be workable in a continuous plant. In view of this it is apparent 
that an entirely false impression of the character of a coal may be obtained if 
the results are not correlated directly with continuous working. 

In planning the investigations upon hydrogenation at the Fuel Research 
Station it was decided that one of the most important aspects of the problem 
was to determine the exact part played by the hydrogen in converting the coal 
into oil, and in order to trace out the effects step by step it was decided to 
hydrogenate coal fractionally and to interrupt the processes of hydrogenation 
at a series of stages. The first result of this investigation has led to a most 
interesting observation. It has been found that in experiments in which an 
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extremely small amount of hydrogen has combined with the coal the hrst 
effect is to produce a material which is fluid at the temperature of the reaction 
but becomes solid on cooling. This product possesses some interesting 
properties but it has been studied especially from the point of view of 
its behaviour on carbonisation. Its caking properties have been found to be 
much greater than those of the coal from which it is obtained, and even when 
the coal used is a non-caking coal the product may possess very high caking 
properties. 

It would, therefore, appear that it is possible to confer on coals caking 
properties which may be in excess of those possessed by any naturally occurring 
coal. It has been found that as the amount of hydrogen combining with the 
coal is increased, the caking property is also increased, with an increase in the 
oil produced when the product is distilled. 

The following is an example of an experiment in which the interaction of 
about I per cent, of hydrogen by weight of the coal substance gave a strongly 
caking product. 


Conditions. 

Initial Pressure Kg.p.sq.cm 
Maximum Pressure 
Final Pressure 
Maximum Temperature ®C. 

Period of Heating mins. 

Products, 

Solid gm. 218.4 

Water „ 22.3 

Gas „ 21.2 

Loss „ 1.6 

Hydrogen Reacting, 

Per cent, of dry ash free coal. 0.8 

This observation has led to a more accurate knowledge of the part played 
by the hyifaogen in the transformation of coal into oil, and it has been observed * 
that in ^e first instance the effect of the hydrogen appears to be to eliminate 
oxygen from the coal substance, since a large proportion of the oxygen appears 
in the products from the hydrogenation in the form of water. At the same time 
the percentage of hydrogen present in the product is less than that found in 
the original coal. The phenomenon is being explored from a number of angles 
and it is not possible at this stage to explain fully the mechanics of the reactions. 
Although probably of great importance in the future, the process of hydrogena¬ 
tion, at any rate so far as the bituminous coals of this country are concerned, 


100 

245 

87 

3bo 

95 
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is not able to make oil as yet at a price anywhere near that of the cost of similar 
fuds obtained from natural sources. 

In other methods for the production of synthetic fuels from coal the first 
step is to break down the complicated molecules of the coal substance into 
carbon monoxide and hydrogen by the action of steam upon the red-hot 
carbonaceous matter according to the water-gas reaction 

H. 

A recombination of these molecules is then effected by the action of heat in 
the presence of a suitable catalyst. The subsequent products range from 
oxygen-containing compounds such as methyl and ethyl alcohol to liquid and 
solid hydrocarbons, for instance, of the paraffin series. 

In the process developed by Patart, water gas made from coal or coke is 
led through water scrubbers and sulphur purification apparatus to a gas holder. 

From this it is compressed into electrically heated catalyst tubes by a 
compressor capable of reaching 300 atmospheres. For the production of methyl 
alcohol it is stated that temperatures of about 380°C. are the most suitable, 
while for motor fuel manufacture 450®C. is required. 

In the Fischer process the combination of the carbon monoxide and hydrogen 
is effected at atmospheric pressure with the production of hquid and solid 
hydrocarbons of the petroleum series, oxygen-containing products m this case 
being absent. 

It is evident that such synthetic processes as those described cannot be carried 
out without considerable thermal losses. The separate steps of a process 
all involve heat treatment of the material, and in converting the coal into 
coke and in the subsequent steps of water gas manufacture and catalytic action, 
some loss is inevitable. To what extent such losses will react upon 
the economics of the process and affect the commercial prospects of full-sized 
unit plants actual working experience alone can tell. High priced products 
such as methyl alcohol are already being made commercially by these methods, 
but it does not appear to be possible at present ter operate such processes on a 
satisfactory financial basis for the manufacture of liquid fuels in this country. 
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NOTES ON BOOKS 

HoMoioiHJiRMiSM. The Origin of Warm Blooded Vertebrates. By A. S. Pearse 
and F. G. Hall. New York : John Willey & Sons, Inc. London : Chapman 
and Hall, Limited, ioa. net. 

The authors give to the main-title, “ Homoiothermism," a rather notable 
prominence, this expression being the only indication as to subject matter on the 
outside of the book, on the half-title-page, or as a running title over the alternate 
pages. Taken alone we can imagine it as a possible, but rather far-fctched title for 
a treatise on Kelvin’s principle of energic dissipation ; but a careful reading of 
the whole book shows the volume itself as strictly true to that sub-title which 
we find but once printed in very small type on the main title page, and which 
we give above. As a study of the probable evolutionary origin of the higher 
vertebrata, the book deserves special notice. 

The treatise opens with a study of conditions for an optimum vital metabolism, 
as affected by temperature ; all higher vertebrates depending on cells that " live at 
a rather constant temperature"; this temperature being " close to the optimum for 
their special metabolic activities." The authors point out that U. Lusk suggested, 
in his study on nutrition, that constant-temperature vertebrates " originated along 
the shores of tropical oceans, which continually had a rather high temperature, to 
which these animals gradually became adjusted." (p.2 and p.io8.) 

Characteristics of animals that, when in health, live at a " rather constant " 
b(xiy-temperature, like birds and mammals, are contrasted with the low-temperature 
vertebrates, which often tolerate, or even seek such high temperatures as raise the 
body temperature considerably ; sometimes as high or even higher than the body- 
temperature of a bird or a mammal. Very varying aspects of tolerance are con¬ 
sidered in Chapter IV, where, on p. 18, is a closely pnntcd tabulation of the body- 
temperatures in representative lower animals, which are characterised not only by 
being cold-blooded in comparison with birds and mammals, but which are inconstant 
as to temperature in the sense that their vital metabolisms can function, despite a 
wide range of body-temperature, without death from cold or death from fever 
resulting. These inconstants as to temperature are all animals below birds and 
mammals; indeed the medusa, with a body-temperature about one-fourth of a 
degree over the environment (Valentine), heads the list. The oyster is quoted as 
having a body-temperature " the same as the water " and a normal vital range of 
body-temperature of 82 degrees F. (Davy) ; a range only exceeded in the tabulation 
by certain amphibia : 86 degrees. The frog closes the tabulation ; Bcrthold being 
the authority for stating that when in water its temperature is that of the water. 

Chapter V i.s heade 4 " Responses of Homoiotherms to Variations in Temperature,’^ 
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In the first few lines of this Chapter we are reminded that the average 
body-temperature of all mammals is about 39 deg. C. ; of man about 37, and of 
birds about 44. A graph on p. 31 shows at a glance all the fundamentals, while the 
final two paragraphs of the Chapter indicate briefly those principles of temperature 
regulation in the higher grades, which are afterwards considered under various 
headings ; as for example, " Mechanisms of Temperature Regulation,” p. 56, 
” Effects of Decerebration and Spinal Sections on Thenno-regulation,” p. 64, 
” Fever,” p. 66, and ” Fitness of Temperature Constancy,” pp. 89-95. 

The main ideas are easy to grasp, as they are given without an overburdening 
bulk of historical matter ; the older Evolutionists from Empedocles to Charles 
Darwin being practically neglected, except by tacit acceptance of main features ; 
but Sir George H. Darwin (fourth in the illustrious sequence of five Darwins) is 
specially mentioned and considered in Chapter II, ” Temperature of the Earth 
in Time and Space.” The earth and the individual seem linked into kinship, 
perhaps rather hastily, by a suggestion on p. 90, due to Macallum, that when 
the protovertebrate types first acquired a kidney, the degree of salinity or osmotic 
pressure of their blood corresponded with that in the ocean of the time and place. 

This leads us to Erasmus Darwin, who from the standpoint of evolution may be 
termed Darwin I in the sequence of five. The best edition of his last book, “Origin 
of Society,” by the sub-title, or “ Temple of Nature ” by the first or main title, is 
the octavo edition printed at Glasgow by the University printers and dated 1825, or 
about 23 years after the issue of the first edition and the death of Erasmus Darwin. 
Here the waim ocean in which organised vitality is supposed to have had its origin 
is regarded as saltless or nearly so, like our ordinary water supplies; saline impurities 
having drained into the ocean slowly and irre^larly. Darwin's' ‘ Origin of Society ’’ 
is the first systematic, detailed and consistent work 111 which bodily man, his 
mentality and all his works, arc displayed as in sequence to natural laws, or as 
“ images of the operations of nature.” The quoted words occur in Darwin’s 
short preface to the first edition, dated from the “ Priory near Derby, Jan. ist, 
1802.” The death of Erasmus Darwin took place on April 18th following. 

Much that bears on the volume under notice is in Erasmus Darwin’s “ Origin of 
Society.” A footnote on Darwin’s p. 56 touches on increase generally ; especially 
in the mass of the earth, and so is partly in unison with Chapter II of the volume 
under review, which includes the speculations of Chamberlain and of Darwin IV, 
(Cieorge H.). Darwin 1 seems to think that our earth has increased by many 
additions coming to a somewhat irregular granitic mass surrounded with water, so as 
to form an unbrokenly tidal spheroid like that imagined by Habbage ; sec p. 248 
of the 1838 edition “ Ninth Bridgewater Treatise.” Erasmus Darwin, in his 
Origin of Society, emphasises the warm ocean as indirectly building the cretaceous 
and magnesian hills, also the vertebrates until “ Cold gills aquatic form respiring 
lungs.” On p. 56 the principle of universal law is considered by Darwin as under 
Nature’s Lord, who : 

“ With heat and light revives the golden day, 

And breathes his spirit on organic clay ; 

With hand unseen directs the general cause 
By firm, immutable, immortal laws.” 

As 1^1 6SSy sn^ggestive, carefully accurate, and lucid study of heat, matter and 
law in what is gpenarally now known as evolution, the work under review deserves 
a wide circulation in edition after edition ; but wc hope the ill-fitting combination 
“ Homoiothermism ” may in some way be eliminated, so that one may quite 
unfetteredly think and speak of the book as “ Pearse and Hall on the * Origin of 
Warm Blocked Vertebrates,’ ” 
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NOTICE. 

EXHIBITION OF INDUSTRIAL DESIGNS. 

The Exhibition of work selected by the Judges at the Sixth Annual Competi¬ 
tion of Industrial Designs, which has been on view by kind permission 
of the Board of Governors, in the Exhibition Pavilion of the Imperial 
Institute since August 3rd will be closed on September ist. 

The Exhibition is open free of charge, and no tickets are required. It includes 
designs for Architectural Decoration, Textiles, Furniture, Book Production, 
Pottery and Glass, Posters, Showcards, etc. 

The Exhibition has been visited by many manufacturers and others specially 
interested, and also by the general public. A considerable number of designs 
have been sold. 


PROCEEDINGS OF THE SOCIETY. 

SHAW LECTURES. 

THIRTY YEARS' EXPERIENCE OF INDUSTRIAL MALADIES. 

By Sir Thomas Morison Legge, C.B.E., M.D., 
late H.M. Senior Medical Inspector of Factories. 

I. 

Notification of Industrial Diseases. 

{Delivered February, 1929.) 

After twenty-seven years work in the Factory Department and comparison 
of the conditions then in factory and workshop with those which exist to-day 
I am amazed with the progress made in the interval. Perhaps it is most 
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noticeable in illumination and locally>applied exhaust ventilation. In the 
early days I used to see rooms warmed by lighting gas jets and a naked bat's 
wing flame on a moveable bracket was the means of illumination to a lathe 
or loom. When I visited all the white lead works in 1899 in only two of the 
twenty-three was there a vestige of a primitive form of exhaust ventilation for 
the removal of dust. So it was, too, in the 860 brass foundries in Birmingham 
when I visited some of them in 1903 on the quest of those suffering from 
brass founders' ague. Now every white lead factory is equipped with 
a system of locally-applied ventilation, and the conditions in brass-casting 
workshops from somewhat similar provision are vastly better than those 
I can remember. But more important than that is the spirit of invention in 
the trades themselves in the discovery of labour-saving devices. 

I willingly and readily give praise to the unknown public behind the Home 
Office for the urge and movement which it has set going. Although the powers 
that be there may appear to be slow and tardy in their consideration of reports 
and in action upon them, the wheels grind fairly surely and finely in the end. 
To an impatient and impetuous person like myself (and if so to me, how much 
more to workpeople who cannot realise the difficulties on one side andanother!) 
the delay of one year, two years, or often much longer in fulfilment of what 
at first sight seems so obvious, is hard to bear. But I am convinced that long 
consideration given to a subject which is to be dealt with lastingly is right 
and makes the chance of success greater. Time is so short that it is an unim¬ 
portant factor compared with a happy and unanimous ultimate solution. 
Perhaps it will be so with one or other of the Factory Bills in God s good time^ 

I am here talking only of matters with which the Home Government is 
concerned, and not with international agreements or conventions, where we 
have not been so successful—at any rate in carrying them out. 

Many of the subjects dealt with have been and are extraordinarily complex 
and difficult. Take, for instance, two only—silicosis and skin cancer. Thirty 
years ago the public conscience was stirred about lead poisoning and “ Phossy 
]aw." We have, however, dodged phosphorus necrosis, and we know, at any 
rate, how to deal with practically all the manifestations of lead poisoning, 
although this is not the same thing as saying that we have always acted 
accordingly. And so in time will it be with silicosis and skin cancer. The 
second will be more easily dealt with than the first and probably by the experi¬ 
mental finding of an oil which is free, or can be freed, from the carcinogenic 
properties present in lubricating oil as used to-day. It may take a long time 
to find, but that it will be found eventually 1 have no doubt. Silicosis 
is more difficult to tackle. Substitution of artificial stones composed of 
sihcates (carbcwrundum, etc.) is one partial solution in the grinding industry, 
and, failing sluicing the stone with water to an extent that has not 

been done before is another. Meanwhile effort to stop the dust in one 
way or another, ihust be the main si^eguard. 
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Throughout these lectures I shall lay stress, as a kind of test, on three 
axioms which experience has led me to enunciate. They are:—(i) Unless 
and until the employer has done everything the workman can do next to nothing 
to protect himself. (2) If you can bring an influence to bear external to the 
workman (i.e., one over which he can exercise no control) you will be successful; 
and if you can’t, or don’t, you won't. (3) All industrial lead poisoning is due 
to the inhalation of dust and fumes; and if you can stop their inhalation 
you will stop the poisoning. It is not due to dirty hands (i.e., eating with 
uirwashed hands). 

Examples of the influences I have in mind are: 

(1) Prohibition, e.g., by the substitution of sesqui-sulphide of phosphorus 

for yellow phosphorus (effected by the Berne Convention). 

(2) Conversion of pulp white lead into oil paint ready for the market in 

automatic closed-in machines without dry grinding. 

(3) Low solubility glaze ” in pottery manufacture, by which the same 
amount of raw carbonate of lead may be used, but so combined in 
calculated quantity with siliceous material in a “ frit ” as to be 
practically insoluble in the gastric juice. 

(4) Plastic rubber, that is, rubber in which lead oxide has been incorp6rated 

in a “ mother batch " to the extent of 90 per cent., thus abolishing 
production of lead dust in later processes (first put into practice by 
Mr. C. A. Klein, Chemist to the Associated Lead Manufacturers Ltd.). 

(5) Disinfection of anthrax-infected wool by formaldehyde—^the Duckering 

process—as carried out in the Government Wool Disinfection Station, 
(Home Office) Liverpool; and finally, though not quite so successfully, 

(6) Locally-applied exhaust ventilation by a fan. 

Examples of influences, useful up to a point, but no remedy, which are not 
external, but depend on the will or whim of the worker to use them, are 
respirators, gloves, goggles, washing conveniences and waterproof sand-paper. 

In the expiring hours of the Rosebery Government, after its defeat, Mr. 
Asquith, the then Home Secretary, placed the Factory and Workshop Act,. 
1S95, on the statute book, section 25 of which called on every medical 
practitioner attending on or called in to visit a patient whom he believed to be 
suffering from poisoning by lead, phosphorus or arsenic, or from anthrax 
contracted in a factory or workshop, to notify it to the chief inspector of factories 
at the Home Office. A similar duty was imposed on the occupier to report every 
case to the inspector of factories and to the certifying surgeon. A further sub¬ 
section gave power to the Secretary of State to add other diseases to the list as, 
and when, he thought necessary. In 1901 mercury poisoning was added in 
consequence of incidence in hatters’furriers’workshops and in the manufacture 
of thermometers. More recently, in 1917, toxic jaundice from tetrachlorcthane 
and trinitrotoluene (T.N.T.), or any other poisonous substance, was added on 
account of the mass poisoning from them among aeroplane and munition workers. 
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The reason why a s3miptom, toxic jaundice, and not poisoning by the substances 
in question, was susk^ for I will explain later. Still more recently, in 1920, 
epitheliomatous ulceration due to tar, pitch, bitumen, mineral oil or paraffin, 
or any compound, product or residue of any of these substances, and chrome 
ulceration, were added, and finally, on December 31st, 1924, poisoning by 
carbon bisulphide and aniline and chronic benzol poisoning became notifiable. 

Soon after the 1925 Act was passed a medical man was appointed, fortunately, 
as Chief Inspector of Factories in the person of Dr., now Sir Arthur Whitelegge, 
K.C.6. 1 tremble to think what woidd have happened had the administration 
of section 25 remained in lay hands. Although 1 was not appointed the first 
medical inspector of factories until June, 1898 ,1 can remember the publicity 
given to the prevalence of lead poisoning in the Potteries and White Lead Works, 
involving in some cases permanent blindness, convulsions and wrist drop, and 
to the concealment of cases of phossy jaw'' in the manufacture of lucifer 
matches. Indeed, it is an ill wind that blows nobody any good, and these 
terrible facts blew me into the Factory Department, to follow up the cases. 

The statistics of notifiable diseases were in a state of chaos. 1 will let you 
into the secret of why the detailed figures commence in 1900 and not, as they 
might be expected to do, in 1896. 1 discovered that in the Division which 
included the most important white lead works the notification by the 
medical practitioner was treated as one case and the report upon it by the 
Certifying Surgeon as another, so that the number was doubled. I realised 
that unless the closely-scrutinised official figures were, like Caesar’s wife, above 
suspicion, there would be no end to the trouble. Consequently, stringent 
rules were drawn up for keeping them. No case of lead poisoning was included 
more than once in each year—second notifications being probably due to 
relapse or incomplete recovery from the first attack. 

In form there is close similarity between this section dealing with industrial 
diseases and that in the Infectious Diseases (Notification) Act requiring the 
medical practitioner and the householder to notify the medical officer of health 
of every case of scarlet fever, diphtheria, &c. It is common knowledge that 
as regards the householder this enactment has been allowed to become a dead 
letter or, rather, to be held only as a sword of Damocles over his head, in the 
presence of flagrant exposure of himself or his child when suffering from 
infectious disease, because he is thereby credited with medical knowledge 
which cannot be expected of him. The case of the occupier of a factory is, 
perhaps, not quite on all fours with that of the householder because, employing 
people for his own profit on work in which exposure to poisonous substances 
is incidental, his duty to take precautions is apparent and, should injurious 
^ects show themselves, his share in the responsibility for this must, within 
reason, be broifight home to him. A defect in the section to my mind is that 
notification by ^e medical practitioner has to be made to a layman. It was 
a fortunate accident that Sir A. Whitelegge was a medical man. Industrial 
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diseases should be notified to the Senior Medical Inspector of Factories—or 
Chief Medical Inspector of Factories as he is in everything but the name— 
who is in the same plane as his informant and can enter into his mind. Fancy 
the medical practitioner having to notify infectious maladies to the town clerk I 

Are there any other forms of poisoning or any other industrial diseases 
which should be added to the list ? The object of notification is not primarily 
to obtain statistics in the same way as devolves upon the Registrar General, 
but to obtain a clue to conditions over which the inspector can exercise control. 
Publicity, too, from the requirement to report cases is a salutary means of 
effecting, often enough, improvements in working conditions. I cannot sa}' 
what strange new potent agents the chemical industries have in store for us,, 
but at the moment I should say there would be advantage in including in the 
list chronic poisoning from hydrogen sulphide gas and dermatitis due to dust 
and liquids, expensive though the latter would prove to be. 

Notification of industrial disease is more difficult than is notification of 
infectious disease. One difficulty the medical man is faced with is that, with 
the exception of anthrax, the poisonings he is expected to notify do not present 
the same unequivocal signs that acute infectious diseases like smallpox or 
scarlet fever do. No absolute definition of what constitutes industrial poisoning 
is possible, and each practitioner in reporting what he believes ” is one,, 
must form his own standard in the same way as he forms his own standard 
of what constitutes ptomaine poisoning or fish poisoning. The point is that,, 
owing to the slow onset of these insidious, industrial maladies, the patient 
passes through a stage of absorption which does not amount to poisoning andl 
yet in which the stigmata of the particular compound—^the blue lines on the 
gums from lead, the tremor from mercury, the cyanosis from aniline—are 
apparent. The medical practitioner has, therefore, in the first place, to make 
a differential diagnosis between the symptoms in lead poisoning, let us say, 
and the commonest everyday ailments—^headache, anaemia, stomach-ache, 
rheumatism ; and, secondly, he has to make up his mind whether absorption) 
is so advanced as to have exploded in acute or chronic poisoning. Common 
sense, however, dictates the desirability of fixing in some way the degree of 
severity of symptoms which should lead to notification, and few medical men 
probably would deny that, generally speaking, any symptoms necessitating 
absence from work and appeal to a doctor for treatment constitute sufficient 
grounds for notification. 

But the mere presence of S5anptoms requiring medical assistance may not 
be all that is necessary to settle the question of notification. Take, for instance,. 
T.N.T. poisoning. During the war it showed itsglf in the most protean way,, 
first as a dermatitis, to which nearly all those coming into contact witli it at 
first succumbed; secondly, as a gastritis; thirdly, in effects on the blood 
(formation of methaemaglobin, with consequent reduction of its oxygen- 
carrying power); fourthly, in specific destruction of the liver cells characterised 
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by jaundice and atrophy of the liver—a very grave condition; and fifthly, in 
the rare form (always fatal) of aplastic ansemia, characterised by destruction 
of the red marrow of the bones with resulting great diminution in the number 
of red and white blood cells. These various symptoms are by no means always 
distinct from one another. With exception of the first, they are all to be 
described as T.N.T. poisoning, and they may merge one into the other— 
c3ranosis may be present with gastritis or toxic jaundice; jaundice may be 
present with aplastic anaemia—they may be interchangeable or concomitant 
manifestations of the same poison. I have mentioned them all separately in 
order to insist that, tor the purposes of statutory notification, all the forms 
are not equally important, although obviously the management of a factory 
ought to be aware of all cases. But when statutory notification has to be 
made, the medical practitioner and the occupier require a definite s3anptoni 
to guide them. Publication of statistics of notification of tetrachlorethane 
poisoning or of T.N.T. poisoning during the war would have been unreliable 
as they would have simply referred to the number of workers coming into 
contact with tetrachlorethane in aeroplane works or T.N.T. workers in muni¬ 
tion factories, of whom there were thousands and thousands, who sought 
medical treatment for any and every complaint. But figures published monthly 
in the Labour Gazette of toxic jaundice furnished a real indication of serious 
illness calling in each case for inquiry and report on observance of precautions 
in the particular process at which the affected person was employed. This 
was the procedure adopted. It reduced expense to the State, relieved the 
medical man and occupier of doubt as to when to notify, and saved endless 
worry and waste of time which would have resulted had a wider requirement 
been imposed. With the termination of the war the situation altered. Return to 
normal use of T.N.T. removed the fear of being snowed under with notifications, 
even if information was thus received of any one of the symptoms named, 
and so now opportunity for this has been given by the requirement to notify 
aniline poisoning signifying the symptom complex which the Germans 
describe as " Anilismus " and the French as "Anilisme.'* 

Principal Results Achieved. 

Now, what are the principal results obtained from notification i Look at 
this Chett of the cases and deaths of the ii notifiable diseases and poisonings 
from the years 1900 to 1928 inclusive. 

The Chart is given to impress the eye by the peaks, the precise number 
of the cases and deaths for each year appearing in Appendix I. Each of the 
small squares represents an inch, with sixteen cases in each. Black represents 
the cases, grey'{r«f in the original diagram) the deaths. The four years 1915- 
1918—the years of the war—^were coloured green in the original diagram 
and in the chart ^ow grey. 
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You observe how lead poisoning dominates the picture and how negligible, 
comparatively speaking, appears poisoning by mercury, arsenic and, indeed, 
all the others, until you bqgin to read between the lines. 

With mercury poisoning, for instance, as it occurs from inhalation of the 
fumes given oil in the manufacture of clinical thermometers, and from the 
gradual absorption of the metal through the skin of the workman's hands, 
on which tiny droplets can be seen through a magnifying glass, for one case 
notified you will find in the shop perhaps twenty showing slight tremor, 
hesitation in speech, a flabby, indented tongue, coated teeth, slightly spongy 
gums and salivation pointing to absorption all the time of infinitesimal quantities 
of mercury. If you come up behind them and surprise the wprker by a tap 
on the shoulder he will start as though he mistook you for a policeman—an 
indication of mercurial erythism. Similarly is it with the hatters' furriers, 
who inhale the floating particles of rabbits' fur which has been " carotted," 
t.e., brushed with a solution of nitrate of mercury and thus becomes 
the vehicle for conveying the metal. Mercury poisoning, however, affords a 
magnificent example of invention—discovery of methods external to the 
workman removing the danger. The account we read of in Bernardino Ram- 
azzini's book on the Diseases of Tradesmen, published in 1703, of mercurial 
poisoning in the Middle Ages shows it to have claimed far more victims than 
it does to-day. And why ? Because the goldsmiths and silversmiths used 
an amalgam of mercur}^ with gold and silver—^watergilding—to decorate 
the ornaments they made and, to leave the precious metals behind, the mercury 
was volatilised by heat over a fire with evolution of toxic fumes. Mirrors, 
similarly, were backed with the same amalgam with terrible results to those 
who practised it in Ffirth in Germany. 

The introduction of electro-plating, largely due to Wright and the Elkingtons 
in the 'forties, and the nitrate of silver and ammonia process for the backing 
of mirrors, following on an experiment by J, von Liebig in 1835, have reduced 
mercury poisoning to very small proportions. And mass production of clinical 
thermometers by methods involving next to no handling and exposure to 
fumes will probably rob it still further of its terrors. Because mercurial 
poisoning is a very unpleasant form of poisoning. 

Arsenic poisoning, although apparently so trivial in numbers, is industrially 
as interesting as is the criminal administration of its salts, although for quite 
other reasons. And the S3anptoms bear little resemblance to one anothei. 
Arsenical poisoning industrially occurs in two quite distinct forms: (i) from 
inhalation of, or contact with, the dust of salts of arsenic, showing itself in 
skin eruptions, especially where the dust, say, of emerald green or sheep dip 
‘'flies " and alights on folds of the skin, or on moist surfaces like the groin ; 
and (2) from inhalation of arseniuretted hydrogen gas, showing itself most 
dramaticaUy in the development of a coppery jaundice and hasmaturia owing 
to the fact that th^ gas is the most powerful destroyer of the red blood cells. 
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You can never get rid of the irritation set up by arsenical dust unless you 
can find a means external to the workman, clothe and protect them with 
respirators, etc., however completely you may try. Fortunately travelling belts, 
automatic packing machinery, combined with locally applied exhaust ventila¬ 
tion, have done the trick, as the reduction in the number of cases shows. 
The little peak in 1917 is due to cases arising from the manufacture of arsenic 
trichloride, which was used as a poison gas. 

Phosphorus poisoning, the horrible redoubtable “ phossy jaw/' is now only 
of historical interest, since practically all the civilised countries (commencing 
with Denmark) have bound themselves to observe the terms of the Berne 
Convention of 1906 prohibiting the use of white phosphorus in the manufactuie 
of lucifer matches. 

Here a word will be apposite on the subject of prohibition. Many people— 
generally those who approach the subject on theoretical rather than practical 
grounds, or who have not themselves to handle, say, a dangerous material— 
take the view that prohibition is a confession of failure, like the extraction 
of a tooth, or amputation of a limb, to be adopted only when less severe methods 
will not save the situation as, e.g., by Regulations. 1 have heard woolbrokeis 
say, for instance, We must bear with anthrax." I held this view tnyself 
once, and especially in the matter of the regulation of the use of phosphorus, 
before I realised the importance and the truth of my dictum that only an 
influence external to the workman brought to bear will remove the danger. 
Because when we thought the manufacture was safeguarded by stringent 
regulations as to locally applied exhaust ventilation, periodical dental examina¬ 
tion, prohibition of emplo5anent after extraction of a tooth, etc., unfortunately 
some unforeseen loophole remained e.g., the surreptitious visit to a dentist 
without saying anything about it and immediate return to work with subsequent 
development of necrosis of the jaw starting in that very tooth socket. And 
when the brilliant discovery of a substitute for white phosphorus in the 
sesquisulphide was made in France, the manufacturers themselves confessed they 
would rather accept prohibition than have to put their heads in the noose 
of almost impossible restrictions. And will it not be the same in regard to 
the prohibition of the use of white lead in the internal painting of buildings ? 

Of all industrial maladies, anthrax, ridiculously small in the number of cases 
and deaths, when compared with measles, for example, holds out the greatest 
terror for the workman in those branches of industry in which it is prone to 
occur. (Chart II.) It always makes a frontal attack and is, in this respect, 
a splendid antagonist, so different from lead poisoning and fibroid phthisis— 
slinking and slow diseases, taking years to develop and incapacitate. For 
anthrax a fortnight is time enough for either a cure or a kill. And anthrax 
is no respecter of persons ; the very strong and robust succumb as readily as, 
if not more readily than, the weak. I have had many strange experiences with 
anthrax, and if I were superstitious, and had lived in the Middle Ages, I should 
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Chart II. 

have burnt many a candle at the altar of St Blaise, the patron saint of the 
woolcombers, as shown in a stained glass window in Oxford Cathedral, to 
protect me from the demon of anthrax The disease is due to a bacillus which 
attacks hoofed animals—horses, goats, cattle, sheep and pigs—^but not fur 
yielding animals, and from the fleece or hides of animals which have died of 
the disease in any part of the world—and in many parts it is far more prevalent 
than in this country—it may be conveyed to man The blood of an animal 
dead of anthrax teems with bacilli which, as soon as they come into contact 
with the oxygen of the air, become converted into spores indestructible except 
by steam, boiling water or certain chemicals Dr J. H. Bell, of Bradford, 
was the first, in 1878, to prove the identity of the disease in animals and man. 
Anthrax is a world-wide question Only two ways of mastering it are possible. 
One is to prevent animals contracting the disease by use of Pasteur’s method 
of vaccination. Could this but be done it would be splendid, because it would 
protect both animals and men, but who imagines that inocculation of the herds 
of sheep and goats in Asia Minor, Persia, India, Thibet, or of the horses in 
Manchuria, or the cattle and buffaloes in Africa and the Straits Settlements 
and China, or the Alpaca sheep in Peru, is practicable ^ 

The other way is disinfection of particularly dangerous classes of wool, and 
here magnifijCent work has been rendered, after some 130 experiments, in the 
working out of an influence external to the workman which not only promises 
but gives efKfCeis, by G. S^mhirst Duckering, an Inspector of Factories and 
now the Obeetor o^ the Government Wool Disinfection Station in Liverpool. 
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This station is the outcome of his own inventiveness, and has been built, 
including the machinery, from his own designs. 

The method is simplicity itself, the principle imderlying it being first a 
preliminary soaking of the wool in warm soap and water (presumably to convert 
the spores into bacilli and so render them more easily destructible) and then, 
when naked and freed from dirt and grease, passing the wool through a warm 
2j per cent, formaldehyde solution. This process has removed the nightmare 
of anthrax in Bradford which hung over the prosperous city for decades. 

Horsehair can be similarly successfully treated. But properly spread 
out (in doing which danger is incurred) exposure to steam, preferably at a 
temperature of 225® F., is also effective. 

A point to note also about the anthrax figures is that the number of cases 
in wool has not diminished in the same proportion as the number of deaths. 
Thus the mortality has steadily fallen from 29.6% in the quinquennial period 
1899-1904 to 13.6% in that of 1920-1924—more than one-half. This is due 
partly to earlier diagnosis in the first critical days, but mainly to the treatment 
(without excision) by means of Sclavo’s anti-anthrax serum combined with 
physiological rest—a method which Dr. Eurich has successfully practised 
at the Bradford Royal Infirmary, has been carried out also in the heavy 
woollen district of Dewsbury and is generally the approved method now in 
all large hospitals. 

Toxic jaundice, with its sudden rise and equally remarkable fall and attendant 
high case mortality of about 33 per cent., is very remarkable. The fall is due 
to the fact that the extraordinary use of T.N.T. ceased after the war. But 
even if it had continued we should have been able to watch it with complacency, 
as its mode of entry into the system had been discovered and means, external 
largely to the worker, found to combat it by mechanical methods of filling 
shells In 1903 Dr Prosser White of Wigan and Dr. John Hay of Manchester, 
experimenting on themselves, showed how rapidly dinitrobenzol passed 
through the skin into the blood. In the early stages of the war this marked 
effect of the nitro and amido derivatives of benzene were rather lost sight of, 
in view of the obvious presence of much dust and fume, until the late Dr. 
Benjamin Moore, experimenting on himself with amatol (a compound of 
T.N.T. 20%, and ammonium nitrate 80%) showed how readily absorption 
through the skin could take place, as I had always maintained. Once this 
fact was recognised, introduction of mechanical means of filling shells in place 
of hand-filling quickly brought about a reduction. 

Of Epitheliomatous ulceration (skin cancer) and chrome ulceration I will speak 
together, to bring out the striking difference between them. Both were made 
notifiable in 1920, and the figures in both stand rather high. But why in 
the case of chrome is there not a single death and why in that of epitheliomatous 
ulceration is the death rate so high (some 33 per cent.) ? That is because coal 
tar and mineral oil and certain of their derivatives exert a carcinogenic effect 
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on the epithelial cells and chrome does not. No complete influence external 
to the MTorkman can stop chrome ulceration, but watchfulness, and first>aid 
treatment will alleviate and hold it in check. Skin cancer on the oth6r hand 
will be got rid of in the course of years to come by either the elimination in 
the tar and mineral oil of the not-yet-discovered carcinogenic substances, or 
by their neutralisation or destruction. It has, indeed, already been shown by 
Twort,* working in Manchester, that the carcinogenic activity of an oil is 
much reduced or completely removed by extraction with sulphuric acid or 
by oxidation and by reduction.’* I believe the incidence (about 9 cases every 
month) of skin cancer among the 33,000 mule spinners in Lancashire of 25 
years of age or over results, as my former colleague Dr. Henry • has gone a 
long way to prove, from the gradual change-over in the ’sixties and ’seventies 
from animal and vegetable to mineral oils, for the purposes of lubrication. 
A good deal can be read into the Chart III. or perhaps better with the 
Table of figures on which the Chart is constructed *:— 



Chart III. 


Agent. 

Industry. 

1020 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

Total. 

Pitch 

Patent Fuel ,. 1 

SO 

17 

19* 

14* i 

11 

25» 

27 

20 

20 

183* 

and Tar 

Tar Distilling .. 

4 

9* 

6 

14* 

15» 

23* 

18* 

14* 

23* 

126** 


Gas Works .. ! 

4» 

4 

2 * 

6 * 

1 * 

9* 

16* 

14* 

1718 

72»* 


Other .. 

4 

2 

1 — 

2 

4* 

6 

16* 

10 * 

8 * 

62* 

Parafiin 

Shale OU .. .. 

3 


6 * 

6 

2 * 

4 

2 

6 

2 * 

30* 

Blineral 

Mule Spinning 

_ 

_ 

_ 

15* 

79*» 

78»» 

88 ** 


fflRS 

462*« 

Oil. 

Other ^ , .. 

B 

— 

— 

1 

11 * 

15>* 

21 ** 


4* 

61** 


The pnnoi|is!l figures relate to oase s, the raised figures to deaths. 


J ^ Fulton. Journ. of Path, and Bad . Vd. XXXII., 1929 p. 161. 
I Muio SpmnoTO' ^cer: the time necessary for its production'* by S. A Henry, 
d/-Wyg. Vol. XXVII, August. 1928. ^ ^ 

Conf. on Cancer. London. 1928. Paper by J. C. Bridge and S. A Henry. 
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The percentage of deaths to cases is low—not 3 per cent, among patent fuel 
workers, higher among the tar distillers, about 9 per cent., still higher among 
the cotton mule spinners, about 33 per cent., and over 47 per cent, 
among the retort house and pitch diggers in gas works. Why are there these 
differences ? The difference in carcinogenic potency in tar, pitch and mineral 
oil, as used in these industries, does not account for it. The reason, in my 
opinion, why the proportion of deaths to cases is so astonishingly high among 
tar distillers and gas workers as compared with patent fuel and shale oil 
workers is simply due to the fact that only a fraction of the cases is being 
reported in the former, whereas we hear of nearly all in the latter. The patent 
fuel and shale oil industries are concentrated in particular areas and so the 
malady has become known to workpeople and the medical profession, and 
this has led to prompter recourse to treatment %n the early stage of the disease, 

A word here may be apposite on counsels of perfection and the necessity 
of the employer doing everything. When you cannot bring any influence to 
bear external to the workman to remove the causa causans and can only then 
have recourse to remedial measures, you must not fix your standard too high 
or the result will be either failure altogether, or long delay in getting anything 
done. The salient feature about skin cancer is that not 5 per cent, begin to 
show the malady under 30 years of age. The average age among mule 
spinners who contract the disease is about 52 years. A further point, and this 
is a still more important point to be borne in mind in considering remedial 
measures, is that less than 3 per cent, manifest the disease in dangerous form 
under 20 years duration of emplo5niient, while the average duration is 
approximately 40 years. Periodic examination, therefore, should be limited 
to mule spinners aged 40 or over and with a duration ol employment of 30 
years. You will miss a few cases, but the great point is that you will have 
brought the number to be examined within reasonable limits, you will save 
expense and prevent evasion of the examination by men who will know that 
examination for them is a waste of time. 

In compensation for deaths alone the cotton industry must anticipate 
pa)dng £10,000 a year until they realise that by timely periodic examinations 
twice yearly (which would be enough for all practical purposes) this sum 
could be considerably reduced and life be spared. 

A voluntary examination would be no use in this industry, where there are 
large numbers to be examined. Even when reduced to the lowest practicable 
number evasion would be easy, especially from a desire to conceal a condition 
situated, as it so often is, on the scrotum, with the result that the condition 
would become inoperable before knowledge of it would be gained. A voluntary 
examination was tried in South Wales among patent fuel workers over 40 
years of age who had worked for more than 10 years. If failed badly in 
securing attendance, but it may have done good in enabling the workers to 
know that treatment was available. And treatment of skin cancer never was 
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so hopeful as it is to-day with radium showing itself as likely to be the remedy 
par excellence for the condition. A large gas ^yorks in London even now 
sends all its cases of pitch warts (to the number of over 20 every year) to the 
Radium Institute. The cases are cured by one treatment, and absence from 
work is limited to a day. There have been no recurrences. I hope the mule 
sjnnners, and all coming regularly into contact with tar and pitch, will demand 
their fair share of the radium which will be distributed to the various hospitals 
throughout the country before long. 

The noticeable increase in the number of cases of chrome ulceration is 
due to the new process of electrolytic deposition of chrome on metal— 
chromium plating. Here the hydrogten bubbles, bursting at the surface of 
the bath, allow a very finely divided spray of chromic acid to escape into 
the air which is only partially controllable by locally applied exhaust 
ventilation. 

Aniline poisoning, as has been said, is intended to cover poisoning from 
any nitro and amido derivative which penetrates the skin directly by dis^lving 
out the natural grease and combining with the haemoglobin to form methae- 
moglobin. The cases notified are but samples of several others in which the 
ashen grey colouration of the lips and tips of the ears is present without the 
worker being aware that an5rthing is peculiar about his complexion. A drop 
of his blood, however, when the Jobe of his ear is pricked with a needle is 
chocolate coloured. Truly the blood can stand a great deal I Hot summer 
days prove too much for it, and I have known factories manufacturing these 
compounds idle because all the men were ill. If work has to be done at all 
in the summer it must be done before the sun is up or after it is down. 

Carbon bisulphide only became notifiable in 1920. It is an interesting 
instance of a poison the toxicity of which was notorious forty years, and 
then was satisfactorily dealt with by regulations. 

In the early days of vulcanisation of rubber by the “ Parkes ” or “ cold 
cure'' process—dipping the articles into a solution of sulphur chloride dissolved 
in carbon bisulphide—all those so engaged suffered from its harmful effects ; 
and very serious they were—^headache, paralysis, especially of the leg muscles, 
mental hebetude, impotence, acute mania, and not infrequently amblyopia. 
Laudenheimer in 1899* published the histories of fifty cases of mania in rubber 
workers. Of the first three cases described in Great Britain by A. Bruce* 
two suffered from amblyopia. Nettleship* described a similar case in 1885. So 
prominent, indeed, did this s5anptom become that the Ophthalmological 

* Die Schwefelkohlensto^$rgtftungen der Gummi Arbetier muter besonderer BerUcksichtigung 
der psychtseken und nervbsen Storungen und der Gewerbehygtene. Leipzig, 1899 . 

• “ Chromic Poisoning by Chibon Bisulphide," Trans. Med.-Chir. Soc. Edtn., 1883 - 84 , 
PP. *45‘i53. 

Case of Ax n b l| B Ci 0 ia with Partial Optic Atrophy and General Nervoua Depression 
4»ld waciation chttM ^ the Vapour of Carbon Bisulphide: Partial Recovery," 7 rans. 
Opkfhai. Soc. UmM Kingdom, 1885 . 
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Society appointed a committee to investigate the action of the vapour of 
carbon bisulphide and sulphur chloride on the sight and health. This com¬ 
mittee tabulated twenty-four cases, in five of which there was little or no 
improvement even after giving up the work. Many other references could be 
given. A story was current in Salford about 1899 of a maniacal rubber worker 
rushing about the factory brandishing a carving knife. Imagine the effect of 
this on two hundred factory girls ! The Committee on Lcrtain Miscellaneous 
Dangerous Trades' which reported in 189b recommended special rules, the 
principal of which were: (i) downward exhaust ventilation, the vapour 
being more than twice as heavy as air ; (2) enclosed machines for waterproofing 
cloth; (3) no spells of work to last more than two and a half hours 
without a break of one and a half hours; (4) monthly medical examination 
of the workers by the certifying surgeon. So successful were the special 
rules drawn up on these lines that little more was heard of CS, until 
new uses were found for it, and especially in the artificial silk industry 
by the viscose process. Stress has been laid on the severity of the 
symptoms in the absence of scrupulous attention to detail in precautionary 
measures. It is disquieting to hear of a case of amblyopia contracted in an 
artificial silk factory, and to read, in a recent report of the Chief Inspector of 
Factories, of a severe case involving “ headache, vomiting, delirium, loss of 
muscular power, and almost complete loss of sensation." The trouble occurs 
in what is called the ** churn " room, where the alkali-cellulose is treated with 
carbon bisulphide in a hermetically-sealed mixer or churn. After the process 
is stopped at the desired point a negative pressure is maintained in order to 
remove the vapour. The workman, however, is then compelled to put his head 
inside the chum to remove the orange-coloured sticky mass. Few workers 
in the chum room are free from the slighter symptoms, attributable to carbon 
bisulphide ; nor is this surprising, seeing that 0.3 part per 10,000 of air will 
produce them. Efforts should be made to find a substitute for carbon bisul¬ 
phide. This, however, is not the only risk run in the artificial silk industry. 
Extreme discomfort is caused by the sharp pain, photophobia, and conjunc¬ 
tivitis set up by traces of sulphuretted hydrogen gas generated at the spinning 
troughs. The gas may not be present in a proportion greater than i part in 
10,000 of air, but such small amounts are just those to cause the distressing 
symptoms mentioned. I recall that in the change over from the manufacture 
of yellow phosphorus to the sesquisulphide a manager of a works confessed 
that his life was made miserable to him by incessant conjunctivitis until he 
had placed every bin for the storage of the stuff imder a negative pressure. 
Another manager of a chemical works in those days was visiting weekly 
(without improvement) an ophthalmic surgeon for chronic conjunctivitis 
limited to one eye. This eye it was that he applied periodically to the peep-hole 
of a vat, otherwise closed in, in which HiS gas was given off. The artificial 
'C. 8149. 
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silk industry starts with a tremendous advantage in the experience already 
gained as to the effects of the toxic agents used or evolved. The day in, day 
out exposure to them by the workpeople should never be forgotten. 

Of chronic benzol poisoning only one solitary case has been notified. The 
statutory requirement, however, was asked for because of deaths among 
men engaged in the waterproofing of fabric with rubber dissolved, not in 
naphtha, the usual solvent, but in benzol, because naphtha was required for 
other purposes during the war. And they had died after having inhaled the 
very diluted vapour given off after about three months' exposure with a 
remarkable train of s3nnptoms due to the destruction principally of the white 
blood cells, and, to some extent also, of the red. Now that attention has been 
called to the risk there will be trouble if benzol continues to be used instead of 
less harmful substances, such as toluol and xylol, as a solvent or thinner for 
cellulose sprays in motor car and other painting. All good cellulose spray 
manufacturers should on principle reiect benzol as an ingredient. 

NOTES ON BOOKS. 

The Arts and Crafts Year Book and Directory, 1929. London : Hutchinson. 

125 . 6d. 

Union is strength : one feels that even a book which brings together the names 
and descriptions of artists, craftsmen and their works is an accession of useful 
force. Creative people are difficult to organise, but the difficulty must be overcome ; 
they themselves are not averse from an improvement in their lot. 

In their long struggle against a copiplacent philistinism the arts and crafts 
in England have gained more ground than may be commonly recognised Their 
ever firmer alliance with'industry is having important consequences. Goodness 
knows how much industry needed their saving inspiration—^needed and needs, 
one should say. And artists generally are still m want of some of that prestige 
which enables factory hands to claim a minimum of security as essential for 
adequate production. No-one to-day believes that starvation and overwork are 
the right conditions for industrial workers; it is even beginning to be felt that 
they may be the wrong conditions for artists and craftsmen. The sooner these 
are recogmsed as having their niche in industry the more quickly will they be 
enjoying three meals a day. 

To the all-important, strategic, central position of the Royal Society of Arts 
the editors devote nearly eighty pages of their book. 

How the British Institute of Industrial Art is succeeding in its purpose of 

raising the standard of design and craftsmanship was illustrated at the recent 
Bntish Industries Fair at the White City, where the section organised by the 
B.I.I.A. stood out so remarkably from the rest of the Exhibition. 

Like the B.I.I.A., the Rural Industries Bureau has come into being since the 
war, and has already proved its worth. 

The Arts and Crafts Exhibition Society, founded in 1888, held its last show 
at Burlington House last autumn. Many of the exhibits were remarkably fina. 

About iSkom and othar organisations Messrs. Hutchinson's handbook gives 
much partiiMMit information. It should find its way on to the shelves of all who 
have the fiii interests of British art and industry at heart. 



JOURNAL OF THE 
ROYAL SOCIETY OF ARTS 

No. 4007 . VOL LXXVn. 

FRIDAY. SEPTEMBER 6 th, 1929. 

All communication's for the Society should he addressed to the Secretary, John Street, 

* Adelpht, WC{ 2 .) 

PROCEEDINGS OF THE SOCIETY. 

SHAW LECTURES 

THIRTY YEARS’ EXPERIENCE OF INDUSTRIAL MALADIES. 

Hy Sir Thomas Morison Legge. C.B.E., M.D., 
late H.M. Senior Medical Inspector of Factories. 

11 . 

Lead Poisoning. 

(Delivered February, iq2Q.) 

I have left lead poisoning to the last as being the most important form of 
industrial poisoning and the one about which there is most to say. The 
essential points to remember about it are : (i) that industrially the compounds 
alone are poisonous, the handling of metallic lead and its dloys being harmless 
in the absence of dust; (2) that two milligrams, i.e., i/32nd of a grain, absorbed 
daily, will in time undermine the constitution and set up chronic lead poisoning 
with changes in the kidneys and arteries which will shorten life; (3) that it 
is—again 1 am referring to industrial lead poisoning in this country -entirely 
due to inhalation of leady dust or fume and not at all to handling; (4) that 
absorption takes place far more generally through the lungs than through the 
alimentary canal; and (5) that in its prevention we have had the most 
brilliant successes from the application of the principle on which I have laid 
so much stress, namely, an influence brought to bear external to the workman 
over which he can exercise no control, as is patent from the marvellous drop 
generally, and in white lead works, china and earthenware work and paint 
and colour works particularly. In contrast, failure and disappointment have 
resulted where that principle has not been successfully or completely applied, 
as in lead smelting works, electrical accumulator factories, and in the tragedy 
of the house-painting industry. 
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All this and much more is demonstrated in Chart IV, which splits up the 
great block of lead-poisoning cases shown in Chart I into their main constituent 
industries on the same scale and over the same number of years. What has 
brought about the fall in white lead works ? The Home Office Regulations 
(for which I was responsible, I remember, in 1899) are stringent enough as 
to fan ventilation, stoving, weekly medical examination, and welfare provi¬ 
sion. But far more potent than ^ese was the praiseworthy discovery within 
the trade of the much greater affinity of carbonate of lead for oil than for 
water. And the great drop is mainly due to the invention of a machine allowing 
pulp white lead, i.e., a thick suspension of the carbonate in water, to come 
in at one end to be intimately mixed with oil and to emerge at the other as 
paint ready for the market. 

In pottery manufacture removal of dust by locally-applied exhaust ventila¬ 
tion has accomplished much in the direction of diminution in the poisoning, 
but the coup de grace was delivered by the discovery in the Government 
Laboratory by its Principal, Sir Edward Thorpe, that, in contrast to raw 
lead (red lead, white lead) which up to 1890 had been used almost universally 
for the glaze and is soluble in dilute acids, if the raw lead is mixed with siliceous 
material this solubility can be greatly reduced. Moreover, the insolubility of 
the lead depends not upon any one oxide or group of oxides, but on the main¬ 
tenance of a certain proportion between the whole of the basic oxides on the 
one hand and the whole of the acidic oxides on the other. It comes to this, then, 
that you can use as much lead as you did before when using the dangerous 
raw lead, but if you mix it in certain definite calculated proportions with 
silica and frit it, it will be comparatively harmless. This is called ” low 
solubility'' glaze. 

In the manufacture of paints and colours, by which is meant the grinding 
up of colours into a fine poweder under edge runners, with necessarily the 
production of much dust, the improvement has been mainly due to locally 
kpplied exhaust ventilation. Lead smelting, and the manufacture of 
accumulators, show practically no improvement, and like an honest surgeon, I 
wish to describe the failures as well as the successes, as from the failures, 
perhaps, most is to be learnt. Evidently in these industries no method of cutting 
out the personal element has been made universally applicable. This is true, and 
the enormous amount of handling and consequent exposure to slight amounts 
of dust of the lead compounds used are greater almost than can be dealt with by 
methods of dust removal and welfare unaided. I have introduced the word 

almost into the above sentence because of the meticulous care an4 attention 
required (hardly to be expected of human nature in general) of one kind or 
another, i.e., where the employer does everything\i^ can rid himself of the risk. 

The actual figures for all the industnes (and of others not included) are given in the 
appendix. The scale is the same as in Chart 1. Note that white lead is hoisted up all 
tihrough a small square too high and that the figures for pottery go back to 1899. 
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But at what a cost compared to the method of substitution or automatic 
methods! The accumulator industry is that in which, with the exception of house¬ 
painting, at the present time, more cases of poisoning are occurring than in 
any other. In, perhaps, the largest factory, where everything nearly had been 
done which human ingenuity could Sliest, even to use for a part of the output 
of pasting machinery, among about 1,000 persons coming into contact with lead 
compounds ii cases of lead poisoning occurred in 1926 and 18 in 1927. What 
more could be done, except to engage a whole-time works surgeon to study the 
men and the work, to make use of every means at the dbposalof science in deter¬ 
mining the lead contact of the air in the workrooms, in determining also the 
day-to-day changes brought about by lead in the red blood cells, and so to 
find out where the danger was greatest ? I leave it to you to say whether it 
was cause and effect, but this firm had no case in 1928, and none has been 
reported up to the present (July, 1929). Now that factory I visited thirty 
years ago on complaint by the District Inspector as to the bad conditions, 
and it is the only factory in which the escape of dust has been so great as to 
give me the sweet taste of a salt of lead in my mouth all the time I was there. 

The manufacture of electrical accumulators is, I have noticed, more suscep¬ 
tible to anything creating bad conditions than any other. I mean, if 
manufacture is commenced before the fans, etc., are installed, a crop of 
cases will occur. If a disturbance in the industry occurs, as it did with the 
demand for batteries for wireless and for motor cars in 1922-24, there will 
be a peak. If a machine for the pasting of accumulator plates were made 
universally applicable, it would halve the number of cases in the industry at 
once. 

The disappearance of lead poisoning in file-cutting, again, is due to the 
disappearance of the hand-file cutter, the work being done by machinery, 
largely now on a spelter bed instead of the lead bed which caused all the 
trouble. 

Now while that marvellous drop was going on between 1900 and 1910 in 
the manipulation of white lead, the number of cases from its use in coach 
and ship-painting, and in house-painting, was going up noticeably. That 
arose from the fact that it was impossible to control by a fan, or by any 
means independent of the workman, the dust generated in rubbing down the 
painted surface with sandpaper. The fall in incidence of poisoning in coach 
painting since the war is due to the absence of white lead in the paint, largely 
owing to the enormous development of spray painting of motor cars, etc. 
The manufacturers are too sensible, and are too frightened, to think of using 
lead compounds as an ingredient of cellulose sprays. In house painting, where 
the rise again fhe war is noticeable, the failure of the cases to go on 
rising to tlin reached before the war is due, in my opinion, to various 

causes, ei nMch are: (i) continued discontinuance of the use of white 
lead in Ae inioiial painting of buildings owing to other pmnts—^those on a 
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zinc base and titanium oxide giving a much prettier effect; (2) the fact that 
the painters who have taken on the work since the war have not accumulated 
enough lead yet for it to explode as lead poisoning. I do not think it has 
an3^tWg to do with that Act passed in 1927 called the Lead Paints 
(Protection against Poisoning) Act, which did precisely the opposite of what 
had been approved in Geneva in 1921 by ninety delegates, representing 
employers, workpeople and governments from thirty-three countries, none 
voting against and only one abstaining. Ratification, I hope, will now be 
made as in the case of the Eight Hours’ Day. Why should the house-painters 
continue to run the risk of poisoning ? Where highly-poisonous ingredients 
are used in industry, a laissez faire policy, is not enough. To ask the house- 
painter who uses white lead to do no dry rubbing down is to ask him (i) to 
lose money, as it takes longer and is more trouble to use wet sandpaper ; (2) 
he must have a pail; (3) he must have water in it; (4) he must have 
sponges; (5) he must keep his hands wet and so undergo discomfort and 
run the risk of eczema ; and (6) he must have the will to do all these things. 
Recently, when staying in France, I experienced unfeigned satisfaction that, at 
any rate, house-painting had been made safe for the worker there. I was struck, 
too, by the much more beautiful effects and brighter colours they ^imed at 
and secured in the painting of their buildings with none of the dirty, drab 
colour, characteristic of white lead after a short exposure to the atmosphere. 

Sir Thomas Oliver could not now say, as he did in his Shaw Lecture in 
1907, that the French Legislature, despite the agitation in favour of it, 
always failed to give effect to prohibition. 

I have often said that wrong conclusions are sure to be made from statistics 
of lead poisoning unless you know all about them. For instance, anyone with 
knowledge could tell at a glance at them that between 1914 and 1919 a cata¬ 
clysm had occurred to upset them in the way they were upset. And, indeed, 
you can read the history of the war from the figures. Why should there have 
been an enormous drop in all the lead industries, except lead smelting and 
electrical accumulator manufacture ? Because not less lead was smelted, but 
only that its use was diverted to the making of shrapnel and bullets, and 
accumulators were in increased demand for motor cars, submarines and 
wireless. Further, why is the proportion of deaths to cases relatively so much 
higher in the pottery industry and house painting than in the others ? Is 
it that they are so much more dangerous ? No; it is because, once taken up, 
work in those two industries continues longer than in the others, and the workers 
become the victims of chronic lead poisoning, so that under the beneficial 
provisions of the Workmen’s Compensation Act, which came hito force in 
1906, the relatives of a deceased lead worker can justly receive compensation 
when any sequela of saturnism, such as Bright's disease or cerebral apoplexy, 
appears on the death certificate. 

Further, do the figures help to solve the vexed question, so frequently asked. 
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Are women more susceptible to lead poisoning than men ? Returns of occupiers 
do not lend themselves readily to a solution of this problem, as no census is 
given of the number of persons exposed to risk in the different processes. 
This, however, was done voluntarily over a number of years in the china and 
earthenware industry, and enabled an attack rate per thousand employed to 
be made out. Regularly, in the different branches where men and women 
were employed, the figures showed females to be attacked about twice as 
frequently as the males. There are many pitfalls, however, as, for example, 
the possible greater danger in processes in which women predominate or the 
average shorter duration of their emplo5mient. Most cases of lead colic occur 
within the first two years of employment. Still, I consider women to be more 
susceptible to effects of lead poisoning than men. The proportion of women 
notified as suffering from lead poisoning in whom headache is a s3rmptom is 
more than twice that among the men, and the brain symptoms (encephalo¬ 
pathy, the severest form which lead poisoning can assume) is also greater. 
On the other hand, paralysis (wrist drop) is more frequent in men, but that is 
only evidence that their duration of emplo5n[nent is much the longer, as wrist 
drop is always a late symptom. There is, at all events, no doubt as to the 
baleful influence of lead compounds on the uterine functions. Disorders of 
menstruation are common, the tendency to miscarriage in some lead workers 
is so pronounced that only after ceasing work in lead can full term be reached. 
When diachylon is taken as an abortifacient the patient usually swdms for her 
life. I mention these facts because a section of well-intentioned persons is 
bent on an endeavour to remove every restriction on women's work. I per- 
soilally hold the view that the only restnction which should constitute a 
bdr is emplo3mient directly interfering with the function of maternity, 
and employment in lead is the only one I know. I would prefer to leave it to 
women to say how far moral dangers should lead to restrictions. Bearing 
this in mind, a Recommendation of the General Conference of the International 
Labour Organisation, held at Washington in 1919, urged that “ In view of the 
dangers involved to the function of maternity, and to the physical develop¬ 
ment of women, and young persons imder the age of 18 years, they should be 
excluded from emplo5anent in the following processes.— 

(а) In furnace work in the reduction of zinc or lead ores. 

(б) In the manipulation, treatment, or reduction of ashes containing lead, 

and in the desilverising of lead. 

(c) In melting lead or old zinc on a large scale. 

(d) In the manufacture of solder or alloys containing more than 10 per 

cent, of lead. 

(e) In the xfianufacture of litharge, massicot, red lead, white lead, orange 

lead, or snlphate, chromate or silicate (frit) of lead. 

(/) In mixin8 2nd pasting in the manufacture or repair of electric 



Sept. 6,1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 10^89 


It was further recommended “ That the emplo5niient of women and young 
persons under the age of 18 years in processes involving the use of lead com¬ 
pounds be permitted only subject to the following conditions:— 

(a) Locally applied exhaust ventilation, so as to remove dust and fumes 

at the point of origin. 

(b) Cleanliness of tools and workrooms. 

(c) Notification to Government authorities of all cases of lead poisoning, 

and compensation therefor. 

(d) Periodic medical examination of the persons employed in such 

processes. 

(e) Provision of sufficient and suitable cloakroom, washing, and mess 

room accommodation, and of special protective clothing. 

(/) Prohibition of bringing food or drink into workrooms.'* 

These points have been embodied in the “ Women and Young Persons 
(Employment in Lead Processes) Act, 1920." 

Then a closely allied question is. Does lead poisoning in the father affect 
his offspring to the same extent as does lead poisoning in the mother ? In 
my view it is all a matter of degree of the poisoning. Under the conditions of 
its general use in this country now, with the possible exception of house- 
painters (among whom cases are twice as severe as factory cases and the 
amount of chronic poisoning four times as great), there is little evidence that 
a male lead worker is less likely to beget children, or that his children are more 
likely to be unhealthy than those of men working in any other industrial 
process. In the absence of any precautions whatever, the effect on the offspring, 
even in the case of male lead workers, may weU be evident, as was shown 
years ago in the manufacture of pottery as a home industry in Hungary by 
Chyzer, and again in some other instances cited by Dr. Alice Hamilton in her 
book. Industrial Poisons in the United States, Account has to be taken of so 
many variables in trying to decide this question as to make a definite conclusion 
upon it very difficult. 

Close anal}^ made by me of the reports by certifying surgeons on 10,923 
cases of lead poisoning notified and reported on during the past thirty years 
has brought out certain essential facts. Thus, comparison can be made of the 
cases reported in four five-yearly periods in respect of (i) increase or decrease 
in the number recorded ; (2) severity of attack ; (3) number of attack, that is, 
whether it was the first, second, third or chronic; (4) main symptoms. It 
brings out also the progress shown in prevention. 

Taking the figures as a whole—^they are printed in full in Appendix II and 
some points arc shown diagrammatically in Chart V—^the most noticeable 
features are reduction in severity and in the number of chronic cases, and 
consequential increase in the moderate and slight attacks. 

The total number of symptoms greatly exceeds the number of cases, but 
this does not affect the correctness of the estimate of each one as a proportion 
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Chart V. 

on the total number reported. Nearly always a combination of S5nnptoms— 
colic, anaemia, headache, etc.—is described as present. 

Reduction in the severe cerebral symptoms is very important, as their 
occurrence must be regarded as due to inhalation of lead dust, or fume, in 
excessive amount, and indicates failure, therefore, at some point or other in 
precautionary measures. Happily these cases of enceptholopathy have 
diminished more than any others, as the chart shows. It was the cases of 
convulsions and blindness in quite young girls, thirty years ago, which agitated 
so much the public mind. 

Discussion has recently been raised over the question—^Is there a weakening 
of the muscles from chronic lead absorption which can serve as a diagnostic 
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Chart VI. 
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sign ? I believe there is. In this connection it is important to distinguish 
" weakness ” from palsy," which is a synon5nm for paralysis. The palsy 
commonly called " wrist drop," or paralysis of the extensors of the forearm, 
among house-painters, and other forms of paralyse such as that affecting the 
small muscles of the hand, where tight gripping of a tool or article has to be 
practised for hours, day in, day out, as in hand-file cutting and metal capsule 
polishing, are fairly frequent. But you do not find them, although the same 
gripping may be necessary in other industries, when no lead is present. 
So it is not the result of fatigue. The view of the opponents of the idea of 
** weakness " as a diagnostic sign is that if there is any weakness of the muscles 
in lead workers it has nothing to do with lead per se, but is a consequence 
of the general weakness of the whole organism and of the whole muscular 
system. Instruments for testing the muscular power, according as they are 
manipulated by those who support the contention that “ weakness" is a 
symptom, are usually positive, and by those who deny it, negative. 

As bearing on the question whether lead poisoning, apart from paralysis 
complete or partial, especially of the extensor muscles of the forearm and of 
the right forearm in preference to the left, also " weakened" them, I 
analysed 6,499 reports on notified cases by Certifying Surgeons dn this 
point between the years 1910 and 1927. The Surgeons, on the forms they 
had to fill in, were asked to distinguish between " paralysis " and ** weakness." 
The request was made because there was difficulty in deciding whether such 
terms as " weakness of arms," " muscular weakness," and " loss of power in 
the arms," should be interpreted as incipient paralysis or not. 

In the 6,499 cases were 680 cases (6.2 per cent.) of paralysis and 603 cases 
( 5-5 per cent.) of weakness. They were distributed as fobows :— 


Muscles Affected. 

Paralysis. 

Weakness. 

(vases 

PerC'ent. 

(’ases 

Per cent. 

Arms and less^ 

f Complete 


11 

1.0 




[Partial ... 


40 

5.9 

88 

14.0 

Legs 

[ Complete 


4 

0.0 




Impartial 


20 

2.9 

62 

8.0 

Both forearms^ 

r Complete 


227 

33.4 




[^Partial ... 


176 

26.7 

m 

69.4 

Right forearm ^ 

1 Complete 


0.3 

9.3 




[Partial ... 


30 

5.3 

65 

9.1 

Ijeft forearm J 

^Complete 


27 

4.2 




^Partial ... 


17 

2.3 

:i5 

5.8 

Fingers 



41 

0.0 

12 

2.0 

Other (Deltoid, etc.) 


19 

2.8 

3 

0.5 

Total . 

080 

100 

(M)3 

100 


The point which interests most is the relative degree to which the extensor 
muscles of the right and left forearm are affected. Not only in regard to 
paralysis, both complete and partial, is the right forearm shown to be con- 
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siderably more afiected than the left, but it is so also in regard to weakness.'* 
This suggests strongly that there is something more than mere general debility 
induced by lead which brings this about, and that this something is the action 
of lead itself, probably on the muscular tissue. 

This relaticmship is shown diagrammatically in the following chart. It also 
shows what a remarkable feature wrist drop, from the selective toxic action of 
lead on the musculo-spiral nerve, is. 







•AMiysiS BLACK 
NCAKNESS 


ARNsmiEas 
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JiOT// rCREAEftS ...- - 

•I- 

Ttl&HT FOREARM - 

LEFTFVREARM ~ 

r- 

Chart VII. 

Indeed, I regard the testing of the strength of grasp and of the strength of the 
fingers and wrists as the most useful single test there is for detecting chronic 
lead absorption rapidly, as so often has to be done on factory premises, among 
a large group of workmen. 

In the many doubtful cases of lead poisoning which present themselves, 
especially of early lead poisoning, a diagnosis must be made from the whole 
picture and not by a mere adherence to the presence or absence of one or 
another symptom. The German toxicologists consider the cardinal signs to 
be blue line, typical facies (cachexia), punctate basophilia in the red blood 
cells, and the finding of haematoporphyrin in the urine. To do this properly, 
however, requires more complete education of the general medical practitioner 
in the diagnosis of industrial diseases than he now receives. 

Unfortunately, lead poisoning seems to be able to raise its hydra head in 
all manner of baffling ways. When we imagine we have conquered it, a new 
form appeals which defies our ability to find the needful influence external 
to the woridjaan^to prevent ill effects. Thus you see from Chart I how cases 
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in diipbreaking began to appear in 1910, and by 1915, in this quite small 
occupation, more than a hundred cases were notified. This is due to volatili¬ 
sation of lead from the paint and red lead backing on the armour-plating by 
the great heat of an oxy-acetylene blow-pipe flame used for cutting purposes. 
Experiments carried out under the direction of the Principal Chemist of the 
Government Laboratory showed that the amount of lead present in 10 cubic 
metres of air at the breathing level was 49 milligrams, that is, 25 times as 
great as the daily dose (2 milligrams), which I regard as the minimum which 
may cause chronic plumbism if inhaled daily. The wearing of a breathing 
apparatus, i.e., a face-piece with long tubing attached by means of which a 
person using it breathes ordinary air drawn in through the free end placed 
several feet distant, is the only complete protection. And what is one to think 
or say about the great ethyl petrol stunt ? That came over from the United 
States in more senses than one, and to explode it the time and attention of 
eleven experts was taken up from April 2nd to July i6th, 1928, in coming to 
the unanimous conclusion '' that there were no reasons for prohibiting the 
use of ethyl petrol." Not a single case of lead poisoning from the use of this 
substance had or has been reported in this country, but pressure of some sort 
or other led the House of Lords to move for the appointment of a Committee 
of Investigation, the same House having shut their eyes to the fact that more 
cases of lead poisoning were occurring in the house-painting industry than in 
any other industry. 

Lead poisoning can only be prevented; it cannot be cured. Symptoms, 
though, can be treated and relieved. While saying this I am not unmindful 
ol the undoubted progress that has been made recently in our knowledge of 
how lead acts when absorbed into the system by Drs. Anb, Fairhall, Minot 
and Reznikoff, working in the Harvard School of Public Health.* Their view 
is—and they adduce much in support of it—^that lead is probably transported 
in the blood stream in the form of colloidal lead phosphate, and deposited in 
the bone tissue as tertiary lead phosphate. This is sensitive to changes in 
acidity and accounts for the fact that the bulk of the deposited lead is in the 
bone tissue. They suggest a new line of treatment (for which their book 
must be consulted) based on the view " that when symptoms of lead intoxica¬ 
tion are evident (toxic episodes) it is wise to immobilise lead by impeding its 
liberation from the bones," and this can best be done by a diet containing 
much calcium in the form of milk and calcium lactate. Attempt at" deleading " 
should not be begun until acute symptoms have entirely subsided. To do 
this either acid should be administered with a diet containing very little 
calcium, or alkalies should be given alone. 

Their experiments prove that lead enters the organism most rapidly by 
the respiratory tract. Hence the exposure to be most guarded against is 
inhalation of lead or its compounds in the finely-divided state. 

♦ Lead Poisoning. Williams & Wilkms Co , Baltimore, 1926 . 
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* The raised figures refer to deaths. 
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LEAD POIBONING* 


Year. 

Phos* 

phonu 

Poisoning. 

Mer- 

cuiial 

Poisoning. 

Arsenical 

Poisoning. 

Toxic 

Jaundice. 

Anilin 

Poisoning. 

082 

Poisoning. 

Chronic 

Benaene 

Poisoning. 

1900 

3 

0 

22* 

_ 

_ 

_ 

_ 

1901 

4 

18 

12‘ 

— 

— 

— 

— 

1902 

!• 

8 

6 

— 

— 

— 

— 

1903 

— 

8 

6 

_ 

— 

— 

— 

1904 

U 

3 

6 

_ 

— 

— 

_ 

1906 

3» 

8 

1 

_ 

— 

_ 

_ 

1906 

_ 

4 

6 

_ 

— 

_ 

— 

1907 

1^ 

7 

9* 

— 

— 

— 

— 

1906 

1 


231 

— 

— 

— 

— 

1909 

3 

9 

4 

_ 

— 

_ 

— 

1910 

— 


7 

_ 

— 

_ 

_ 

1911 

— 

12 


_ 

— 

_ 

_ 

1912 

— 

17 

6 

_ 

— 

_ 

— 

1913 

— 

14 

6 

— 

— 

— 

— 

1914 

— 


2» 

— 

— 

— 

— 

1916 

3 

6 

3 

_ 

_ 

_ 

_ 

1916 

2 

17 

_ 

206” 

— 

_ 

— 

1917 

3 

19 


190” 

— 

— 

— 

1918 

3 

9 

8» 

34« 

— 

— 

— 

1919 

1 

7 

4 

3* 

— 

— « 

— 

1920 

— 

6 

3 

6* 

— 

— 

— 

1921 

— 

— 

1 

11 

— 

_ 

— 

1922 

— 

6 

_ 

3 

_ 

_ 

_ 

1923 

— 

4 

— 

7* 

_ 

— 

— 

1924 

— 

6 


3 

— 

— 

— 

1926 

— 

6 

6 

21 

811 

3 

— 

1926 

— 

41 

6» 

2 

331 

1 

1 

1927 

— 

3« 

31 

3 

381 

— 

— 

1928 


4 

2 » 

6 

41 

1 



EPITHELIOMATOUS UU’ERATION. 


Year. 

Pitch. 

Tar. 

Paraffin. 

OU. 

Total. 

1920 ... 

32 

101 

3 

_ 

461 

1921 ... 

24» 

8 

— 

— 

32* 

1922 ... 

231 

41 

61 

— 

32* 

1923 ... 

26* 

111 

6 

161 

68* 

1924 ... 

231 

8« 

21 

90” 

123** 

1925 ... 

351 

28» 

4 

93” 

160“ 

1926 ... 

49 

27” 

2 

109” 

187” 

1927 ... 

341 

24» 

6 

110” 

174** 

1928 ... 

32 

36” 

21 

1 

106” 

176“ 


CHROME ULCERATION. 


Year. 

Bichromate 

Manfc. 

Dyeing 

A Finishing. 

Chrome 

Tanning. 

Other. 

Total. 

1920 . 

77 

43 

4 

2 

126 

1921 . 

13 

14 

2 

— 

29 

1922 

10 

26 

1 

6 

42 

1923 . 

7 

36 

3 

13 

58 

1924 . 

11 

18 

6 

10 

46 

1926 . 

6 

32 

8 

9 

64 

1926 . 

2 

33 

2 

18 

66 

1927 . 

12 

26 

7 

21 

66 

1928 . 

1 3 

28 

4 

36 

70 


• The raised figures refer to deaths. 
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ANTHRAX. 


Year. . 

Wool. 

Horsehair. 

Hides and 
Skins. 

Other 

Industries. 

Total. 

1900 ... 


10* 

12* 

91 

61 

37’ 

1001 ... 


86 

91 

20® 

3 

4011 

1902 ... 


13* 

10* 

11® 

4 

38* 

1903 ... 


26’ 

71 

121 

3* 

481* 

1904 ... 


16* 

12* 

18* 

41 

601® 

1906 ... 


36i» 

71 

17* 

V 

601* 

1906 ... 


30* 

10* 

19’ 

10* 

69** 

1907 ... 


24* 

17* 

12* 

6* 

68” 

1908 ... 


19* 

10 

131 

6* 

47’ 

1909 ... 


29* 

8* 

18® 

11 

661* 

1910 ... 


28* 

61 

14* 

3* 

61* 

1911 ... 


36i« 

81 

20 

1 

64” 

1912 ... 


31® 

7 

8 

1 

47® 

1913 ... 


43® 

6* 

19* 

3 

70* 

1914 ... 


29® 

6 

151 

61 

66’ 

1916 ... 


26* 

2 

18* 

31 

49® 

1916 ... 


801* I 

6* 

18* 

2 

1061* 

1917 ... 


66 ” 

1 

29* 

41 

991* 

1918 ... 


49® 

4* 

141 

1 

68 ’ 

1919 ... 


34® 

31 

161 

4* 

57® 

1920 ... 


26’ 

61 

17* 

1 

48“ 

1921 ... 


11 * 

41 

81 

21 

25® 

1922 ... 


19* 

91 

161 

1 

46® 

1923 ... 


141 

9* 

221 

11 

46’^ 

1924 ... 


191 

41 

16* 

4 

43* 

1926 ... 


26® 

3* 

16* 

1 

46® 

1926 ... 


15* 

81 

12 

3 

38 ‘ 

1927 ... 


181 

3 * 

9 

1 

31* 

1928 ... 


14* 

41 

24* 

3* 

45* 


APPENDIX II. 

ANALYSIS OF REPORTS ON 10,923 CASES OF LE \D POISONING. 

I analysed 10,923 cases of lead poisoning notified and reported under section 
73 of the Factory and Workshop Act, 1901, according to : (i) the severity of 
the attack; (2) the number of the attacks; and (3) the main s5miptoms in 
four quinquennial periods as set out below. The reports were those made by 
Certif5dng Factory Surgeons. 

In general, “ Severe ” includes: {a) Paralysis ; (6) encephalopathic conditions 
—convulsions and mental affections; and (c) grave undermining of the con¬ 
stitution associated with Bright's disease and arterio-sclerosis. Moderate " 
includes: (a) a combination of colic with anaemia; (b) profound anaemia; 
(c) partial paralysis; and (d) cases in which there is constitutional debility. 
** Slight" includes: (a) colic, constipation and rheumatic pains; (6) anaemia; 
and (c) either of the above with muscular weakness. 

Number of attacks has reference to definite occurrence of disability. Cases 
appearing under 3rd or chronic would generally have appeared also under 
** Severe " attacks. 

The total number of synnptoms greatly exceeds the number of cases, but 
thb does not affect the correctness of the estimate of each one as a proportion 
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on the total number reported. Nearly always a combination of symptoms 
—colic, anaemia, headache, etc.—^is described as present. 

The Tables show a noticeable decline in the severity of the cases in the last 
quinquennial period as compared with the first two. 

Cases showing encephalopathic symptoms are very distinctly fewer, and 
cases of paralysis fewer than they used to be, although it should be remembered 
that the separation of “ weakness of the arms as an entry was included under 
'' paralysis ” until 1909 and therefore swells the figures under that heading. 

Paralysis appears to be commoner in men than in women ; headache and 
encephalopathy, on the other hand, commoner in women than in men. 


Numbeb ow Attacks. 



let. 

2 nd. 

3rd or 
chronic. 

Not stated 

T< 

>tal. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

rCases 

2,019 

419 

462 

87 

460 

26 

131 

32 

3,07; 

564 

1900-04 











(^Percent... 

66.7 

74.3 

15.0 

15.4 

16.0 

4.6 

4.3 

6.7 

m 

100 

f Cases 

1,781 

380 

409 

32 

298 

20 

77 

6 

2,56 


1905-09^ 











L Per cent... 

69.4 

86.9 

15 9 

7.3 

11.6 

4.6 

3.0 

1.1 

, KM 

100 

f Cases 

1,863 

260 

305 

17 

251 

8 

32 

6 

1 2,46 

291 

1910-14./ j 








1 



LPeroent... 

76,0 

89.4 

12.5 

6.8 

10.2 

2.7 

1.3 

2.1 1 

]0( 

100 

f Cases 

1,117 1 

114 

98 

5 

181 

22 

5 

1 

1,40 

142 

1920'24^ 











LPeroent,.. 

79.7 

80.3 

7.0 

3.5 

12.9 

16.6 

0.4 

0.7 1 

10 < 

100 


Severity or Attack. 


Year. 

Severe. 

Moderate. 

Slight. 

Not stated. 

' Total. 

M. 

F, 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

fCases ... 

1,020 

137 

640 

128 

1,324 

273 

88 

26 

3,072 

564 

1900-04^ 











^Percent... 

33.2 

24.3 

20.8 

22.7 

43.1 

48.4 

2.8 

4.6 

100 

100 

fCases ... 

568 

67 

749 

141 

1,198 

223 

50 

6 

2,565 

437 

1906-09^ 











LPeroent... 

22.1 

15.3 

29.2 

32.3 

46.7 

51.0 

1.9 

1.4 

100 

100 

fCases ... 

450 

27 

790 

117 

1,184 

141 

27 

6 

2,451 

291 

1910-14W 











LPeroent... 

18.4 

9.3 

32.2 

40.2 

48.2 

48.5 

1.1 

2.1 

100 

100 

fCases ... 

201 

14 

460 

56 

736 

72 

4 

1 

1,401 

142 

1920-24 











LPeroent... 

14.3 

9.9 

32.8 

38.7 

52.5 

50.7 

0.3 

0.7 

100 

100 
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Main Symptomh. 


Vmii. 

Gasti 

ic. 

Anaemia. 

Head¬ 

ache. 

Paretic. 

Encepha¬ 

lopathy. 

Rheu¬ 

matic. 

Other. 



M. 

F. 

M. 1 F. 

M. i 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

1900-04. 

'Oaaes .. 

2,521 

431 

619| 132 

278' 120 

1 

677 

68 

113 

46 

289 

64 

47 

6 

1 

Percent. 
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THE GARDEN TULIP.* 

By Sir Daniel Hall, K.C.B., D.Sc., LL.D., F.R.S., M.R.I. 

The tulip is not an English or even a European flower. In Europe there is possibly 
one wild species, T. australis, the nodding headed yellow “ tulip of Bologna " of 
the early herbalists, which is possibly wild in the Apennines, in Sicily, in the Cevennes 
and some localities in Spain and Portugal. But the species which is sometimes 
credited with being wild in England, T, silvestris, is undoubtedly a garden stray, 
which both here and on the Gintinent is only found on land that has at some time 
been cultivated. The garden tulip first became known to Western Europe through 
Busbequius, an ambassador of the Emperor to the Sultan, who met with them on 
his way to Constantinople in 1554 . Busbequius sent home bulbs and seeds ; there 
were other sources of importation, and the first record we have is that Gesner saw 
one blooming in 1559 in the garden of Councillor Herwart in Augsburg. As a flower 
it leapt into instant fame, and as it was a time of great activity in gardening, by the 
close of the century, the tulip was widely distributed in Vienna and Germany, in 
Holland and Flanders, in England, France and Northern Italy. 

But the tulip when it arrived from the East was already a made flower—>that is, 
it possessed a number of varieties which, however, in the general run of their 
characteristics do not differ at all from those we grow to-day. The original tulip had 
narrow petals which came to a point—many of the existing garden tulips still have 
that character—but the Western gardeners have selected by preference tulips with 
short rounded broad petals forming a cup. It is still unknown how this Eastern 
garden tulip arose. None of the species that have since been discovered in Western 
or Central Asia, the real home of the genus, can be appealed to with confidence as 
the source of the garden tulip. Nearly all the varieties of the garden tulip are fertile 
with one another, which is some argument against a hybrid origin. Again, among 
the garden tulips are both white and yellow grounds, yet no species akin to the 

^Abstract of a paper read before the Royal Institution of Great Britain on May 

3 rd, 1929 . 
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garden tulip possesses a white ground. One might still suppose that the white 
ground had arisen in cultivation as a mutation," were it not for the fact that the 
white ground behaves as a simple " dominant " to the " recessive " yellow ground, 
and dominant mutations are very rare. For the present we can do little more than 
speculate about the origin of the garden tulip ; we shall probably get some light 
from breeding experiments with tulip species, but these are slow, because it takes 
six years before a tulip-seed reaches the flowering stage. The origin is certainly 
remote in time ; the locality, probably Persia. All the Eastern peoples call the tulip 
by its Persian name, lal6. Our name tulip is equivalent to turban, and is due to a 
misapprehension on the part of Busbequius, who probably thought his inter¬ 
preter was giving him the name of the flower when he was really comparing it to a 
fez. From its earliest arrival in Europe the garden tulip showed one peculiarity 
exhibited by no other flower. The seedlings are self-coloured when they first bloom, 
pink, crimson, or purple, or brown, orange or scarlet. Suddenly, in any year, some 
of them may become variegated, and show crimson or purple streaks upon a white 
ground, or brown streaks upon a yellow ground. This change is called " breaking," 
and is permanent in the sense that the offsets from the bulb that broke are also 
broken. Yet it is not reproduced in the seed from the broken bulbs, and is, therefore, 
not a case of " sporting " in the usual horticultural sense of the word. The broken 
tulips are always a little smaller and the plants less vigorous and less productive than 
the breeders from which they originate. The variegation is to be seen in the leaves 
as well as in the flower. The broken flowers have always been most prized by the 
fanciers ; formerly the early unvariegated forms were only kept as stepping-stones 
to the broken varieties, and were known as " breeders." Nowadays it is the 
breeders that are chiefly grown for decorative purposes. 

Breaking remained unexplained until recently, when certain analogies led to the 
suggestion that it might be due to a “ virus," one of the ultra-microscopic filter¬ 
passing agents such as cause mosaics and variegation in Abutilon, Potato, and 
Tomato. Last year Miss D. M. Cayley at the John Innes Horticultural Institution 
succeeded in grafting unbroken tulips on broken ones, whereby they were induced 
to break to the extent of over thirty per cent, in the first season. Similarly introduc¬ 
ing plugs of broken tissue’ into unbroken bulbs induced breaking, so that the evidence 
is strongly in favour of breaking being induced by the transmission of a virus. 
The question is then of the agent effecting the transmission in nature. With many 
plants some species of aphis carries the virus, and at least four species of aphis are 
found on the tulip at some stage or other. A year or two back Dr. E. J. Collins, of 
the John Innes Institution, got evidence in favour of transmission by aphis, but 
not conclusive, because the 'controls were not free from infection. More extensive 
trials are being conducted by Mr. McKenny Hughes with each of the four species 
of aphis, in one case with a positive result as far as one season's test can be trusted. 
It is, perhaps, significant that the aphis inculpated, Myzus persica, is the chief 
transmitter of potfi.to mosaic. While the story is still incomplete, the hypothesis that 
breaking is dne to a transmissible virus is at least reasonably probable. The old 
florists were always looking for methods that would make tulips break, and now we 
should be able to do it with some certainty. But the modem commercial tulip- 
grower is anxious to keep his tulips from breaking, because there is little or no 
demand for the breaks that come from the favourite market and decorative varieties. 
If we can fix the transmission of the virus up^ a particular aphis it will be easy to 
find a method of keeping the tulip-beds free of that carrier. 

\ There are sev^^d otba strange " sports " among tuhps. For e^cample " parrot 
tulips," with the |»etals cut and laciniated, and splashed with body-ocflour and even 
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with green, have been known since 1665 . Most of the parrot tulips are yellow- 
ground varieties of unknown origin, but of recent years one or two watli white 
grounds have arisen among known varieties as “ sports." Whether they breed as 
such has never lieen ascertained. It seems a good working hypothesis to suppose 
that " parroting " is also due to a virus or a combination of viruses, and Miss Cayley 
has started up experiments to test this idfca. Sports of a normal typo are not 
unknown among tulips, generally a colour-change, as, for example, to a deeper 
shade of pink. Sometimes the ground-colour changes, and a tulip that is flushed 
with pink on a white ground throws a .sport flushed with orange on a yellow ground. 
It is noteworthy that the only changes of this kind recorded are from the white to 
a yellow ground, from the dominant to the recessive, as though the change camt‘ 
about by loss. 

One kind of sport, however, remains inexplicable the occurence of " thieves.” 
A thief is a sport which has been known to occur in many v’aried .stocks of tulips, and 
the odd thing is that the thiel is much the .same sort of tulip, whatever the variety 
from which it has been originated. It is a narrow-pet a lied, weak-looking flower, 
flu.shcd with pink on a ground often tinged with yellow, .so characteristic that in the 
past it was even endowed ith specific rank as 7*. platvstigma. Though thieves have 
been known for a long time, it has only recently been made certain that they 
represent definite changes in a variety, and arc not rogues diif* to accidental mixtiin* 
of another stock. Till they have been inxestigated by breeding experiments it is 
almost u.seless to speculate on their nature. 

Last autumn various tulip bulbs just starting into activity were exposed to X-rays 
(go,ooo volts) for half-an-honr. Thev are now flowering, and in all cases the flowers 
have narrow pointed petals ; tlie foliage^ is also drawn up and pointed. Th(‘ anthers 
and pollen appear unchanged ; tin* ovaries have betm destroyed. Whether this 
curious change is permanent, and what other changes in the plant accompany it, 
has yet to be ascertained. It will be evident that much r(‘.search is called tor, and 
will inevitabl}’ be a lengtln' atiair, since each generation will require at least six 
years to reach the flowering stage. 


TRADE IN THE HWAI RIVER BASIN (CHINA). 

The Hwai River is one of the many little-known rivers of China of much 
importance in the (h.stribution of trad'*, wTites, th(' United States Cxmsiil at 
Neuikmg. It rises in the .south-easbTii corner of Honan Pmvince and flows 
eastward through tln‘ Province of Anhw^ei into Hungtze Lake, whence its waters 
find egre.ss through the Crand (anal tc) the mighty \'aiigtze. 'I'he Hwai and its 
tributaries, in conjunction with the Tientsm-Pukow Raihvay and the Hraiid Canal, 
form a natural system lor the as.sembly an<l distribution of merehandise, throughout 
all north central Anhw'ie, serving with remarkable facility and completeness the 
traffic needs of one of the most thickly pojnilated r<‘gions oi China. 

Many centuries ago the Hw^ai discharged its waters into the Yellow Sea near 
Haichow, in Kiangsu J’rovince, while the \ellow River, " the* scourge of China," 
discharged into the sea near Tientsin ; but alxiut the thirb'cnth century calamitous 
floods broke into the dykes of the Yellow^ River and pushed its enlin* volume 
across country and into the- channel of th<* Hwai. ^ After their union the greater 
river forced the lesser from its tied and th<* waters of the latter sought a new outlet 
across the low-lying lands west of the tirand Canal to the River Yangtze. 

For the past three-quarters of a century the constant menace to the entire 
Hwai River Basin from frequently recurring floods has occasioned many plans 
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for dyking and drainage of the river and for the maintenance and improvement 
of the Grand Canal. In 1914 engineers who were sent out by the American Red 
Cross made a thorough investigation of flood-prevention possibilities, and six 
years later a distinguished American engineer presented to the Chinese Government 
an exhaustive plan for draining the Hwai River Basin into the sea at a cost of 
less than $ 6 , 000,000 in gold, as compared with previous plans for an estimated 
cost of $ 90 , 000 , 000 . 

The Hwai Basin embraces approximately 21,600 square miles of an exceedingly 
fertile and productive country. Over 90 per cent, of the population is made up 
of farmers, and the principal crops grown are wheat, soy beans, sesamum, kafir 
corn, maize, China jute, tea, and rice, and approximately 60 per cent, of the farms 
are double-cropped. Of those crops which furnish an exportable surplus and 
whose 3 nelds serve as indexes of the purchasing potentialities of the people, wheat 
constitutes, roughly, 50 per cent, and soy beans 30 per cent. 

Pengpu, the most important trade centre of the region, is situated at the inter¬ 
section of the Tientsin-Pukow Railway and the Hwai River, T 09 miles by rail 
from Pukow. All the produce of the ixigion is gathenid here and carried by rail 
to Shanghai, while imported goods come up from the coast ports by rail to Pengpu 
and are thence distributed by junk service on the Hwai or its tributaries throughout 
the interior. 

The greater part of the trade of the Hwai River district is in the form of indirect 
barter, mainly owing to the absence of modern banks in nearly all the interior 
cities and towns, and because most of the Chinese firms bringing foreign goods 
into the Hwai River Valley pay for tliem by sending out local agricultural produce. 

When imported goods are sent up country, the consignee is debited with the 
amount of their cost, and when beans, wheat, hemp, or other products of the 
interior ar<‘ sent down, the mount's r<*alised from them are placed to his credit. 
Where currency is used, the general media of exchange an* th<‘ ('hinese silver doll ir 
and the fraclional silver 25 -cent and copper i-cent pieces, whose exchange rates 
are subjected to constant and wid<’ fluctuations. In the district .served by the 
Pi River, a tributary of the Hwai, there an* practically nt» Chinese silver dollars, 
their place lK‘ing taken by Spani.sJi <Uillars. whose mint dates vary from 1773 
to 1810 . Jt is OIK* of the curio.sities of trade that these old Spanish dollars circulate 
at a premium. 

A cr)nsid<*rable vari<*ty of for<*ign manufactures is now s<jld in the Hwai River 
Valley. The more important lines are cigarettes, kerosene oil, sugar, indigo, 
cotton gcKKls, soda, paper and matches, but less important commodities which 
also find a good sah* are wire, nails, galvanized-iron sheets, lamps and lanterns. 
Imports emanating from the United Kingdom are soda, sugar, cigarettes, cotton 
goods, and kerosene oil. Germany has a .share in the indigo market and in various 
lines of cheap hardware, while Japan supplies cheap hardware, enamel and 
aluminium ware, cotton good.s and sugar. 

Every district of China has evolved a special type of watercraft to meet the 
r<*quirements of its streams, and along the Hwai and its tributaries are found junks 
and sampans of a surprising diversity of construction, each devised for some special 
purpose. In the smaller streams, .such as the Pi, during the dry seasons the water 
is so low and rapids so frequent that even junks of the shallowest draft cannot 
operate. Here the ingenious Chinese boatman has evolved a unique type of raft- 
boat, made by fastening bamboos together so as to form a platform capable of 
supporting no small amount of cargo, but which will float in no more than a few 
inches of water. The forward ends of the bamboos are bent upward, to prevent 
the rafts catching on rocks or other obstacles as they glide over the shallow 
waters. 
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THIRTY YEARS’ EXPERIENCE OF INDUSTRIAL MALADIES. 
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late H.M Senioi Medical Insjiector of Factories. 

in 

COMPFNSA'IIUN FOR InDUSIRIAI DISEASES. 

(Delivered Manh 4th, iqzi),) 

In the last course of Shaw lectures given here in ii)oy Sir Herbert Samuel, as 
Chairman, made some remarks which might fittingly introduce my lecture 
to-night on “ Twenty Years of ( ompensation for Industrial Diseases.” He 
came fresh from having steered successfully through Parliament the ” Work¬ 
men's Compensation Act, 1906 ”, which, for the first time, brought industrial 
diseases under the Act for purposes of compensation on the same liner* as 
accidents. ” One might look forward,” he said, ” 4 :o the time when the principle 
would become recognised that there should be no such thing as industrial 
disease possible. They might be far away from that day, but he thought 
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that was the goal. ... It was the duty of scientists to discover the remedies 
for preventing industrial diseases, and he held it was one of the prime duties 
of the State as soon as the remedy was found to require that it should 
be adopted." 

In the controversies which have centred round the modem factory system 
the student can readily distinguish three periods in which a fresh disti-ict appeal 
was made to the mind of the thinking public on the score of health. The first 
period was much the longest, extending over about half a century, from before 
1800 to 1850, and the controversies waged during it were excited by concern 
at the excessively long hours worked by children and the extreme instances 
of fatigue among them. Inquiry into these long hours disclosed well nigh 
unbelievable facts which are to be read in the evidence taken before the Royal 
Commission appointed in 1833. 

In the controversies over this period the names of Dr. Thomas Perceval, of 
Manchester, Owen, Oastler, Sadler, Shaftesbury and Thackrah, are household 
words. As a result ol outside pressure from men such as these, before 1850 
th(* hours were limited to ten a day, and of children under ii to the same hours 
on alternate days, or half time, with compulsory school attendance. 

The second period extended from 1850 to about i8qo and was mainly taken 
up with concern over the toll taken in life, and danger to limb from accidents 
from machinery, and with legislation for preventing them by guarding. From 
about 1870 onwards, industrial diseases became more and more prominent. 
Notable features of the factory legislation between 1878 and 1895 were the 
provisions made to control dangerous trades by means of special rules and to 
obtain early knowledge of certain occupational diseases by placing the obligation 
to notify them on the medical practitioner and the occupier. Finally, under 
the Workmen’s Compensation Act, i()o6, twenty-five occupational diseases 
were scheduled to which the Act, with differences depending on the essential 
distinction between accident and disease, applies and to this list others have 
been added from time to time since, and to-night I deal with a few of them. 

In the last two lectures I laid stress on the fact that samples of the eleven 
notifiable diseases which medical practitioners are called upon to report suffice, 
the object being to afford a clue to the factory inspector of conditions over 
which he can exercise control. 

The objects of the Workmen’s Compensation Act and of the Factory Act 
are not the same. The C'ompensation Act is wider, as it is intended to cover 
all cases of sickness of strictly occupational origin. The individual is here 
concerned, and not merely the conditions under which he works. Any descrip¬ 
tion of disease, therefore, for which compensation can be claimed must be 
worded very widely, so as to sweep into the net all cases and not merely those 
with marked symptoms. Hence it is that in the description (and a very essential 
part the description plays) of the diseases scheduled for compensation the 
broadest possible designation is given, including the sequelae, and a wide 
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description also is given of the process or processes in which it Is presumed 
that the worker was engaged when he contracted the malady. 

There are now some thirty-three diseases to which the consolidated Act of 
1925 applies. A glance at the list reveals the absence of certain forms of 
poisoning and well-recognised trade diseases which might have been expected 
to find a place. 


Tests Applied to Each Disease. 

For the reasons which dictated the omission of certain diseases we must 
look to the tests applied to each disease by the Committee on Compensation 
for Industrial Diseases before the disease in question was held to come within 
the scope of the provisions and intentions of the Act. They were : 

1. Is it outside the category of accident and diseases already covered 
by the Act ? 

2 . Does it incapacitate for more than a week ? 

3 . Is it so specific to the employment that causation by the employment 
can be established in individual cases ? 

You do not find poisoning by .sulphuretted hydrogen gas in the list because 
it was thought then to be invariably sudden and, therefore, in the nature of 
an accident, so that after-effects can be referred back to the definite time 
when inhalation occurred. But such acute poisoning is already covered by 
the Act, and only poisoning which is .slow and insidious in onset and which 
might not easily be referred back is not covered. Poisoning of this slow type 
may result from nitrou.s fumes, carl^on bisulphide, or from chronic benzol 
poisoning, and they are all included. In my first lecture I explained why 
now I think the same view should be taken of the chronic < <'fects of sulphuretted 
hydrogen gas which are found in the artificial silk industry by the viscose 
process. Poisoning by carbonic oxide does not find a place becausg no con¬ 
vincing evidence was presented to the Committee that it should be treated 
otherwise than as an accident. There would have been danger in scheduling the 
sequelae of carbonic oxide poisoning, such as loss of memory and dementia, seeing 
how widespread is the use of gas in industry, and how easily subjective symptoms 
from it might be alleged with a view to putting up claims for compensation. 

In the very rare instances in which hernia can be ascribed to a sudden strain, 
it would come within the definition of an accident. The Committee of whicli 
I was a member on the evidence heard, could not regard hernia as an industrial 
disease, nor as an injury, not being an accident due to employment. 

The second test excludes a malady like brass-founders' ague, as the attack 
is transitory and does not last a week nor the three days to whiefi the waiting 
time for the award of compensation has been reduced. Similarly, boiler-makers’ 
deafness, very, very trying condition as it is, causes no absence from work. 

The third test probably excludes the largest number of industrial maladies, 
namely, those such as bronchitis due to the inhalation of dust because the 
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symptoms are not suf&ciently distinctive to enable one to say whether dust 
or chill was the cause. The one disease which the Committee considered to 
be a sufficiently distinguishable trade disease, but nevertheless decided, at 
any rate for the time being, not to recommend its inclusion, was silicosis. 
They felt this course was best in the interests of the workmen themselves, 
because in no other of the diseases considered was there so long a preliminary 
period during which there are equivocal symptoms—cough and the like— 
which may or may not become graver and ultimately declare themselves as 
the disease for which compensation is payable. Every case of cough in a 
stone-masop, for example, might arouse suspicion that it was a s 3 nnptom of 
the incurable disease, involving payment of a large sum in compensation, 
and unemployment among persons so suffering would, it was feared, inevitably 
result, because employers might dismiss them before incapacity had arrived. 
It is not loss of emplojmient but incapacity which entitles to compensation. 
How this difficulty has been overcome I shall describe later. 

With the exception, therefore, of fibroid phthisis (silicosis) the intention 
of the government was to schedule every strictly industrial disease which 
complied with the principles of selection. This explains inclusion of some 
extremely rare diseases, such as nickel carbonyl poisoning, poisoning from 
African boxwood, manganese poisoning, and exclusion of the group of ordinar 3 
infectious illnesses—measles, scarlet fever, etc.—when contracted by a laundry 
worker, for example, through chance exposure to infection. 

At the outset I want to say how much help the Committee received from 
Trade Union Secretaries. At least three of the diseases were scheduled largely 
as the result of evidence heard from them—glassworkers' cataract, epitheji- 
omatous ulceration, and poisoning from African boxwood. 

I have shown in Chairts VIII, IX and X some of the principal maladies 
over the years for which compensation figures are available— IQ08-IQ14 and 
1919-1926 —bringing out thereby their tendency to rise. And here again I 
would say the charts are drawn to show the peaks and the contrasts. The 
actual figures for each year for (i) new cases in the year which are shown 
black ; and (2) cases carried on from previous years (shown grey) are given 
in appendix 3 . The number of cases to the square and the scale generall>' 
of charts VIII and IX is the same as in No. I. Of the eleven notifiable 
diseases, therefore, comparison can be made of the number that received 
compensation and the number that were notified. According to the published 
statistics of compensation the number obtaining compensation is always 
less than the number notified. This must mean either that several are 
settled without formality, or that the workman does not trouble to make a 
claim perhaps for fear of losing his job. For this Act is the Cinderella 
among Acts of Parliament, as it is no person’s duty to see that its requirements 
are fulfilled. Even the person most qualified to do so, the factory inspector, 
is enjoined not to touch it. 
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When we come to deal with miners’ maladies, so many are they that the 
scale of Chart X for them has been reduced eight times as compared witli 
the factory cases. 

One interesting thing brought out is how the figures show at a glance which 
are the chronic maladies, like lead posioning and miners’ nystagmus, and which 
the acute, like all the others nearly, the light grey representing cast's carried 
over from previous years and not deaths as in charts I, II and III. Thus 
the remarkable contrasts between some, like skin cancer and miners’ 
nystagmus, and others like boat hand. The cases (both new and old) of cases 
of comjxjnsation for skin cancer have ri.sen from 7 in 1908 to 74 in 1927, the 
last year for which statistics are published, those from dermatitis and eczema 
from 270 in 1919 to 1047 1927, and from silicosis (for the refractory 

industries alone) from 51 in 1919 to 269 in 1927. Miners’ maladies constitute 
over 90 per cent, of the total cases tluo to occupational flisoases scheduled 
under the Act. 

Consider for a mcjment the amount ot invalidity represented by the figures 
for lead |X)isoning alone. Plumbi^m is a chronic malady involving disability 
in the acute ('ases for four weeks seldom less--and in the severe chronic cases 
tor months, 'faking an average absence from work of two months ]>pr case, 
the figures for 1914 alone represent ninety years of lo.st time, to say nothing 
of the disorganiastion of home life brought about by the illness. 

From time to time as experience and outside pressure has shown to be 
desirable, the description of the .scheduled diseases has been altered. This 
has always been in the direction of widening the scojx* so as to enable the 
workman to obtain comf)ensation more easily. The first Committee which 
drew up the list was inclined, not wishing to take a leap in the dark, to make 
the right to claim compensation not too easy. Thus “ eczematous ulceration ” 
was scheduled, intending thus to indicate that derm ititis was not quite the 
same thing. Later experience showed that dermatitis was really in distinguisli- 
able from eczematous ulceration or, at any rate, that those suffering from it 
were as much deserving of compensation as for the graver condition, and now 
the description of the disease has been altered to” (a) dermatitis, and {b) ulceration 
of the skin produced by dust and liquids.” Similarly, poisoning by ” nitro 
and amido derivatives of benzene ” was not wide enough to include T.N.T., 
and it was necessary to alter the schedule to read ” nitro and amido derivatives 
of benzene attd its homologues” 

Are any other maladies ripe for scheduling i 1 think there are two 
(i) chronic poisoning by sulphuretted hydrogen gas, which sets up tiresome 
irritation of the eye and the symptoms of ” sick headache ” among those 
exposed to traces of it in the air of chemical and artificial silk works ; and (2) 
asbestosis which will have to be dealt with on precisely the same lines as 
silicosis with which in its symptoms and terminal phase of tuberculosis it 
somewhat resembles. 
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Much romance attaches to the manner in which some of these maladies 
finally, in spite of much contradictory evidence, came to be scheduled. Mr. 
Alfred Greenwood, the partially blind Secretary of the Glass Bottle Makers 
of Yorkshire United Trade Protection Society, had noticed, his inquiries 
starting in 1891 , how frequently cataract was signalised as the cause of inca¬ 
pacity which brought members on the superannuation funds of the society— 
a notable instance of the valu 6 of the material in such Society records, if only 
they are properly used. Later a new Eye Hospital was opened at Sunderland, 
and Dr. W. Robinson* described in 1903 how the cases of cataract which 
came before him among glass bottle finishers (who spent their time exposed 
to the glare from the glory hole of the glass furnace at a temperature of about 
1 , 500 ® C.) were all of a particular type—a posterior cortical cataract commencing 
right in the optical centre of the eye. These facts and other statements which 
conflicted with them, were given in evidence before the Committee and made 
it difficult—^nay, impossible—to schedule the condition with the others at 
the time of reporting. 

I was deputed to tiy and settle the question of whether the malady should be 
scheduled ornot. For that puipose I examined the crystalline lenses of 513 glass 
workers exposed to the glare and heat and, as a control, of 278 as I thought, 
not so exposed. The difference in the character of the changes observed was 
very striking and of unmistakable significance. Thus of the control personwS 
none had sought treatment for cataract and in not more than three were the 
opacities such as to impair sight. Among the glass workers, in addition to six 
in whom a single extraction for cataract had been performed, and in one, a 
double extraction, there were at least 25 others in whom the sight of one or 
other of the eyes was seriously impaired. Typical central posterior cortical 
change of varying degree was noted in 56 lenses of the 513 glassworkers and 
in two of the 278 control persons examined. 

The only one with clearly developed posterior cortical cataract among the 
controls was a worker at Woolwich Arsenal who turned out to have been 
engaged for years in looking after an annealing furnace—on work similar to 
that of the glass finisher. He was, therefore, the exception which proved the 
rule. 

Approaching the problem from another side—that of superannuation from 
disablement by cataract—found that useful comparison could be made 
between the reported incidence of the malady on 10,549 members of the Hearts 
of Oak Benefit Society in receipt of reduced sick allowance and that on i 8 b 
superannuated members of glass-bottle societies. The percentage of cataract 
in the former was only 0 . 78 , and in the latter 22 . 6 , although the average age 
in both was about the same —^56 years, 

* His paper, together with other litecature on Glassworkers* Cataract, is printed in full 
in the Second Report of the CohUnittA^ On Compensation for Industrial Diseases (Cd 4387), 
1908 
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There could be no hesitation now in scheduling the disease unless it should 
prove to be against the interests of the workers themselves on account of the 
probable effect of such a course upon the prospects of emplo5mient of the 
men affected. The disease is one of very slow growth. For many years 
the efficiency of the workman at his trade is little, if at all, affected. During 
that period it would be impossible for him to claim that the disease had in¬ 
capacitated him and that he ought to be compensated. But at any time an 
opthalmoscopic examination of the eyes would clearly reveal the disease in 
an incipient stage, forecasting the possible ultimate incapacity of the workman. 
If the law required that half-wages should be paid during the rest of the life 
of an artizan who had lost his technical skill through cataract, it would not 
be unnatural to expect that employers would insist that their men should 
submit to an examination of the eyes; that no employer would engage a 
workman, seeking employnient, who showed traces of the malady; and that 
some employers would even dismiss workmen so affected before the time arrived 
when a claim for compensation could be established. 

The Committee came to the conclusion that if the disease were scheduled 
in the same manner as other industrial diseases, the work people wpuld lose 
more than they would gain, as the employers might require them to undergo 
an opthalmological examination, and the presence of the black dot in the 
centre of the pupil would be an indication for dismissal long before the disease 
was incapacitating. The surgical operation of removal of the cataract 
would come to the rescue primarily of the sufferer,but secondarily of the Com¬ 
mittee in helping to a decision of how the malady should be dealt with for 
purposes of compensation. The operation for the removal of cataract is 
attended by practically no danger, and among glassworkers usually enables 
them to obtain employment again, sometimes even at the highly-skilled work 
on which they had been formerly engaged. If the p>eriod in respect of which 
compensation were made payable were limited to the time necessary to cover 
the period of incapacity immediately preceding and succeeding the operation, 
a just relief would be given to the workmen, while the burden on the trade 
would be reduced to such very small proportions that no employers would 
incur the expense of arranging for periodical medical examinations or be 
guilty of the harshness of dismissing men whom they knew to be suffering 
from a slowly-ripening cataract. The Workmen’s Compensation Act enables 
such a limitation to be effected without further legislation, so the disease 
was scheduled for a period not exceeding six months, and for not more than 
four months unless an operation for removal was undergone. • 

•The conditiuns under which cataract is now scheduled under the Workmen's Com¬ 
pensation (Industrial Diseases) Consolidation Order, 1929, is as follows 

A person suffering from cataract shall not be entitled to compensation under the 
provisions of the said section on account of that disease for more than six months in 
all, or for more than four months unless he has undergone an operation for cataract. 

Provided that where the judge, committee or arbitrator is satisfied on the advice 
of the medical referee that an operation could not for medical reasons be performed 
within four months from the date of disablement, or that having undm'gone an operation, 
the worker is still disabled by the cataract after the expiration of six months from such 
date, compensation may be continued for such further period and subject to such 
conditions as the judge, committee or arbitrator may direct, without prejudice, however, 
to the right of review conferred by section 11 of the Act. 
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But that is by no means the end of the romance. I had to admit after 
my inquiry that I could not say whether the changes in the lens were caused 
by the light or the heat rays. That was a problem to be solved by a physicist 
and not by a medical man. Fortunately the great physicist Sir William 
Crookes, then in his 77th year, became interested in this aspect. He visited 
glassworks, finding the heat rays in the radiation from molten glass in far 
greater abundance than the ultra violet, and from this he inferred that it is 
to the heat rays rather than the ultra-violet that glass workers' cataract 
must be ascribed. He set himself the task of adding various metallic oxides 
to the constituents of glass in order to cut off the invisible rays at the ultra¬ 
violet and the infra-red ends of the spectrum, i.e., to cut off those rays which 
are believed to damage the eyes without, at the same time, obscuring too 
much light. Finally, he was able to prepare glasses cutting off 90 per cent 
of heat radiation, opaque to the invisible ultra-violet rays, and sufficiently 
free from colour to be scarcely noticeable when used as spectacles The glasses 
he describes include specimens suitable for spectacles adapted to all require¬ 
ments—from eyes of youth to eyes of age.” 

Here was the remedy, you will say Yes—but unfortunately the wearing 
of goggles is not a means external to the workman over which he can exercise 
no control. A very careful man might wear them—one, too, who had had the 
misfortune to lose one eye and wanted to do everything to save the sight of 
the other—^but, generally speaking, with a disease so gradual in its onset and 
with a remedy having the disadvantage of allowing the sweat to condense 
on them—^glass-finishing is unbelievably hot work- the remedy failed of its 
intention. Welcome, therefore, to that wonderful machine, the product of 
American inventiveness, and a means wholly external to the workman, which 
sucks up automatically the molten metal, automatically carries it to a mould 
where automatically the bottle is blown and delivered at the rate of forty 
a minute at a cost in labour about one-ninth that paid for the same number 
of bottles manufactured by forty men and four boys in the old way. This is 
the right way of tackling an intractable industrial malady, because, really, 
no man ought ever to have been asked to carry on glass-bottle making in the 
way it had to be carried on under a competitive system. Only one thing 
the machine could not do, and that was to put the glass marble inside the 
neck of the ginger-beer bottle. That had still to be done by sleight of human 
hand. Every incandescent electric light bulb is to-day blown by machinery. 

What I have described is only a part of the story, as other scientific research 
work has been carried out under a Committee of the Royal Society. 

My inquiry was limited to the work of glass-blowing, but I always felt 
that if only one had time to follow the same line of inquiry up in other indus¬ 
tries, such as iron and steel manufacture, where there is similar exposure to 
glare from hot furnaces, the same result would be found. This was reserved 
for Dr. Healy^ of Llanelly, to do. He went there, after having held the position 
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of house surgeon to Dr. W. Robinson in the Sunderland Eye Hospital, and. 
sure enough, Jie found what he looked for in the iron and steel rollermen. Now 
cataract caused by “ exposure to rays from molten or red-hot metal’’ has also 
been scheduled. 

Another Trade Union secretary hurled, metaphorically speaking, a chunk 
of South African boxwood at the head of the Professor of Hotany in Liverpool 
University, and asked him what it contained to cause the men to fe(‘l mazy 
and dopy, so that they nearly fell off their bench. One indeed said that be 
could sleep on a clothes’ line.” The late Professor Harvey (libson, with the 
help of Professor Sherrington (now Sir Charles Sherrington, O.M.), put tlieir 
heads together and discovered an alkaloid in the wood which was a cardiac 
poison, inducing a gradual slowing of the heart-beat, that accounted for the 
symptoms complained of. Now other wood has been largely substituted, 
because, at the speed which modern machinery works in the making of 
shuttles that being the use to which the wood was put -even with the l)est 
.system of locally-applied <‘xhau.st ventilation, some dust must needs be inhaled. 

The late Mr. Wignall, M.P. for the Forest of Dean, then Organising Secretary 
of the Dockers’ Uniem in South Wales, first brought to the notice of the 
Committee on Compensation for Industrial Diseases the distrc.ssing symptoms 
due to the irritant action of pitch dust on the patent fuel workers in Swansea 
and Cardiff. It was brought poignantly before them by seeing an Alderman 
of the City of Swansea, himself a pitch-worker and himself the victim of skin 
cancer, from which soon afterwards he died. I was also deputed to investigate 
this condition, and found a true bill, not only in the case of the briquette 
workers, but also in the case of those using ” coal oil ” in the manufacture of 
grease. This also is a very slow-growing condition, in which, once the seeds 
arc .sown, even giving up the work will not stay its development. It is really 
a centuries-old malady, but was thought to be confined to chimney-sweeps. 
Regularly the Registrar General’s Decennial Supplement on Occupational 
Mortality brought out the high mortality from cancer of the scrotum among 
chimney-.sweeps, but his classification of occupations failed to bring out, as 
it has enabled him to do in his last Supplement, that other occupations using 
"tar, pitch,mineral oil or paraffin, or any compound, product or residue of 
any of these substances,” also suffered in the same way as 1 have alreiuly 
sufficiently described. 

These are but examples of the romance underlying the .scheduling of a 
disease under the Workmen's Compensation Act. I can only deal briefly with 
one more, and that one, perhaps, the most difficult of all, namely, silicosis. 
The flint knappers in the paheolithic and neolithic epochs must have been the 
first sufferers. The grinders of armour and of implements of war and the 
pottery makers in the middle ages yielded, as Ramazzini tells us, their quota. 
And in the building of cities like Edinburgh and the Yorkshire cities of freestone 
and sandstone thousands of masons' lives must have been sacrificed. Only 
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recently, following on the success with which its devastating effects had been 
combated in the South African gold mines by watering and medical super¬ 
vision, was it brought home to us seriously as a malady, entitling to compen¬ 
sation, which we ought to tackle. A few of the names which will be 
remembered for pioneer work in this field are Watkins Pitchford and 
Mavrogordato in South Africa, Collis, Haldane, Middleton and Hall in 
Oreat Britain, and Chapman and Badham in Australia. 

Fortunately, not all stone ^usts cause silicosis. Limestone, Portland stone 
and oolitic stone, such as bathstone, are comparatively harmless. The more 
free silica a stone contains the more harmful will it be. Free silica would 
appear to be inherently wicked, by which I mean that it won't let the dust 
cell in the air vesicle of the lung, when trying to remove it, do its work. So 
obstructions to the channels of removal occur, they aggregate and become the 
starting point for the formation of fibrous nodules which, coalescing, diminish 
the amount of lung space available for oxygenating the blood. But this is 
not the worst thing that happens, for this damaged lung becomes a suitable 
soil for the development of the tubercle bacillus when it gets in. The terminal 
phase of the disease, generally after the twentieth to the thirtieth year of 
employment, is silicosis accompanied by tuberculosis. 

Progress has been made in bringing this disabling condition under the 
Workmen's Compensation Act. Serious practical difficulties, to which I have 
already referred, led the Committee on Compensation for Industrial Diseases 
to recommend that the question of scheduling it should be kept in abeyance 
for the time being. In 1917 pressure was again brought to bear on the Home 
Office to deal with the subject owing to the success of the Miners' Phthisis 
Acts in South Africa. As a result a method was devised for dealing with the 
difficulties of the situation in this country by " schemes," each applicable 
to a particular industry or group of industries. 

At present four schemes are in operation—the Refractories Industries 
Scheme, the Metal Grinding Scheme, the Various Industries Scheme and the 
Sandstone Industries Scheme. Perusal of the four schemes brings out 
what appears to be a strange inconsistency: those for the Refracto¬ 
ries and Sandstone Industries embrace compensation for partial incapacity 
as well as for death and total incapacity, while the other two are 
restricted to death and total disability The reason, of course, is mainly 
the burden placed on an industry by the payment of claims continued over a 
period of years in cases of partial disability, involving a levy perhaps of 5 or 
6 per cent, on the wages bill from the employers in the particular industry. 
But, further, m these schemes a profound difference is to be observed in the 
way in which compensation is obtainable by the workman. Thus, in the two 
schemes with compensation for partial incapacity this is obtainable only 
through certification by a medital board, while in the other two compensation 
is obtainable trough certification by the factory surgeon, with the usual 
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right of appeal, either by the employer or workman, to a medical referee. 
Now the unsuitability of the certifying factory surgeon for diagnosing cases 
that involve claims for silicosis is self-evident. It is not that he would not be 
right in most cases, but that he would never be sure that he was, since he has 
to make his diagnosis at a single interview (at a fee of 5s.) without the aid of 
an x-ray photograph. The Various Industries Scheme, which has just come 
into force, adopts the discredited rule of restricting compensation to death 
and total incapacity, whereas the Sandstone Industries Scheme, of a 
later date, handsomely expresses readiness to recognise partial incapacity as 
rightly entitling to compensation. To be fair one ought to say that the late 
Home Secretary was evidently aware of the Gilbertian quandary, and the 
appointment of the Silicosis (Medical Arrangements) Committee is a gallant 
effort at extrication. 

Yet another scheme is in preparation—^that for the Pottery Industry. The 
preliminary survey* by Drs. C. L. Sutherland and S. Bryson—members of the 
medical board appointed under the Refractories Industries Scheme—^brought 
out the fact that of 72 elderly men exposed to unmixed flint dust 47 were 
found with fibrosis, and of 49 of those examined radiologically 23 showed 
silicosis, A similar survey by the same highly qualified medical men ‘of their 
clinical examinations of 461 men (of whom 281 were radiologically examined) 
working on sandstones has recently been made. In this inquiry the examina¬ 
tions were confined to men employed at the time, no cases of persons already 
•disabled being included, but relatively higher proportions were included of 
those who had worked for longer periods. The disturbing fact emerges that 
among masons, quarrymen, and wallstone dressers, about 50 per cent, showed 
positive evidence of silicosis radiologically. The critical period appears to be 
between twenty and thirty years of employment. A concluding statement in 
the latest report by Drs. Sutherland and Bryson is important as pointing to 
real prevention of the trouble by bringing an influence to bear external to 
the workman—^tliat is, one over which he can exercise no control—namely, 
a very effective “ device for the application of localised exhaust draught for 
removal of dust produced by pneumatic surfacing tools.” This obviously 
means that a method has been discovered for utilising for this purpose the 
compressed air necessary in the work. 

Silicosis is a world-wide problem, the extent of which has only been brought 
into prominence quite recently among the granite workers of Vermont. U.S.A., 
among the blasters, excavators and drillers of New York City, among the 
miners of Broken Hill and the tunnellers of Sydney in Australia, and on the 
C ontinent of Europe; so that the announcement which was made in March 
last of an international conference of experts \o be held at Johannesburg in 
August, 1930, is to be welcomed. 

» Report on the Incidence of Sthcost', in tiu Pottery Industry London H M Stationery 
Office. IQ26 IS fid net 
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Closely allied with silicosis is a somewhat similar condition which has been 
shown conclusively to be due to the inhalation of asbestos dust. Asbestos is 
the mystery mineral, crystalline yet fibrous so that it can be spun and woven 
like a textile material. It is a silicate of magnesium—a disconcerting fact, 
showing that it is not the presence of free silica alone which can give rise to 
fatal lung changes. Another mystery about asbestosis is also still unsolved. 
It is the presence, shown microscopically, in all fatal cases of curious golden 
yellow bodies, in relatively quite large numbers, not unlike, although they 
cannot be, the sporangia of certain moulds. These remarkable bodies were 
first described by Dr. W. E. Cooke,* Director of the Pathological 
Department of the Infirmary, Wigan. Asbestosis will have to be treated 
in the same way as siliccxsis for purposes of compensation. 

I have given you an outline now of the principal maladies which I have 
had to deal with, and pass to another quite different group, the mining group 
—which accounts for so large a proportion of the claims—nystagmus and the 
acute infections, beat hand, knee and elbow. They have not, however, come 
within my purview, although I have read a great deal and heard a great deal 
of evidence about these maladies. All that I have heard confirms to my 
mind the view that miners’ nystagmus is a vast neurosis in which 
auto-suggestion, unfortunately, cannot help but play an important part, 
due to the strain of working underground. And I am persuaded, too, 
by the evidence adducixl by my predecessor in these lectures, Dr. J. S. Haldane, 
C.H., and that of Dr. Llewellyn, working with him, that the remedy for it is 
to be found mainly in bringing an influence to bear external to the workman, 
namely, much better mine illumination. Perhaps that will come through 
improvement in miners' electric caps, which, with the pr* \’ision of an adequately 
designed fu.se the latest report states, would make impossible any short circuiting 
of the battery. If a Government Department can ever be oppressed by the 
feeling of regret or remorse I cannot but think the Home Office must feel it 
in not having created a Medical Inspector ol Mines many years ago. 
W'hat could he not have accomplished ! 

Med, Journ. July 26th, 1924, aiul Der 3nl, 1927. 
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APPENDIX III 


"TWENTY YEARS EXPERIENCE OF COMPENSATION FOR 
INDUSTRIAL DISEASES” 

CASES OF INDUSTRIAL DISEASE FOR WHICH COMPENSATION 

WAS PAID* 


A—Cases continued from previous years 
B—Cases m which hrst payment made dunng year 


Disease 


1908 

1900 

1910 

1920 

1921 

1922 

1923 

|1924 

|1026 

1926 

1927 

Anthrax 

A 

4 

2 

b 

2 
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2 
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B 

23 

22 
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2 b 

8 

28 

19 

23 
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2 b 

20 
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A 

__ 
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2 



— 

~ 

2 
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2 
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B 

3 

1 

2 

2 

3 

4 

1 

3 

4 

5 

1 

Phosphorus Poisoning 

A 

— 











or its SequelflB 

B 

1 

1 


1 



1 

1 

1 



Arsemc Poisoning or 

A 


2 


2 


1 


b 

i 

2 

1 

its Sequeln 

B 

15 

4 

10 

1 

2 

1 

1 

b 

4 

2 

t 

T^ad Poisomng or its 

A 

01 

14b 

152 

9b 

84 

lib 

154 

164 

177 

lb9 

121 

Bequela 

B 

421 

351 

)67 

169 

140 

167 

236 

285 

234 

177 

154 

Poisoning by Benrene 

A 



— 




1 
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or the Sequelip 

B 





b 

1 


1 

2 



Poisoning by Nitro and 
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A 


1 

5 



1 

1 

10 

6 

7 

f 

B 

10 

8 

28 

52 

9 

20 

46 

23 

18 

17 

27 
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Poisoning by Dmitro 

A 





— 
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B 




1 

— 


1 


1 


_ 

Poisomng by Nitrous 

A 


— 


2 




2 

2 

1 

1 

Fumes or its Sequelcp 

B 


— 

1 

19 

2 

4 

7 

4 

4 

J 

7 

Dope Poisoning 

A 




1 

— 



— 





B 


—, 



— 

J 

— 




2 

Poisoning by letrs 

A 






— 


_ 



1 
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Sequelae 

" 1 

. 1 







“ ! 




Poisomng by tarbon 
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A 

» 1 

1 

1 


1 

1 


_ 

^ 1 




Sequelae 

Poisomi^^ by Nickel 

A 





1 

1 


I 1 


1 


(arbonyl or its 
Sequela) 

B 

1 

1 

1 



1 

1 1 

7 

2 1 

Jb 

1 
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A 

— 

1 





1 



1 

_ 

knmawi (African 
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B ' 

— 

1 

I 



— 


2 



— 

Sequelae 

Manganese Poisoning 

A 

1 

1 

1 








4 


B 

_ 1 

1 




— I 


>. 


4 


Dermatitis from dust 

A 

1 

1 


13 


24 

45 

72 

94 

126 1 

133 

or liquids 

B 

1 



395 

131 

19b 

345 

492 

597 

712 I 

900 

l^loeration of the Skin 

A 1 

1 ' 

5 

4 

12 

10 

7 

11 

6 

18 

14 

8 

from dust or liquids 

B 1 

1 

42 

W 

91 

45 

36 

70 

58 

63 

68 { 

31 
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A 1 

1 


I 

I 


— 



] 

1 j 

_ 

Membrane of the Nose H 





1 

1 



1 

1 1 

3 

or Mouth from dust 







1 
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DiseaBo. 

1908 

1900 

1910 

1920 

1921 

1B22| 

1923 

1924 

1925 

1926 

1927 

Bpitheliomatous A 

2 

j 

[ 1 

6 

4 

1 1 

7 

7 

17 

24 

19 

Cancer, etc. B 

5 

4 

1 4 * 

' 16 

19 , 

1 

15 

12 

1 49 

85 

55 

Ulceration of the A 

— 

— 


1 3 ‘ 


3 

1 

1 

1 

3 


Corneal Surface of B 

_ 

— 


' 17 

- 

8 1 

1 


4 

2 

16 

the Eye. 





i 







Scrotal Epithelioma A 

— 

— 

— 

— 

2 

1 1 

1 


2 

2 

43 

(Chimney-Sweep's B 

Cancer.) 

1 

r> 

2 

5 

1 

2 ' 

* 

28 

2 

2 

38 

(Chrome Ulceration or A 

1 

— 

1 10 

, 4 

12 

1 4 

11 

10 

9 

5 

7 

its SequelsB. B 

20 

23 1 20 

63 

24 

16 1 

27 

23 

17 

:k) 

14 

CompresMd Air Illness A 

1 

2 

1 


- 

, ' 

- 

1 

1 


1 

or its Sequela). B 

10 

2 

2 

1 I 

2 

1 

2 

3 

16 

9 


Cataract in Glass- A 

- _ 


1 

1 

2 

' 1 

1 

1 

1 


1 

workers. B 

— 


2 

1 1 

2 

2 

6 


2 

2 

1 

(^ataract caused by A 

_ 


— 

1 _ 


1 

3 


3 

2 

8 

Exposure to Rays B 

-- 


~ 

* 

1 

12 1 

7 

1 

8 

8 

11 

from Molten or 












Hot Metal. 












Ankylostomiasis A 


— 

- 


- 





1 


B 

6 

8 

7 

— 

1 

1 1 

- 

- 

1 



Miners’ Nystagmus . A 

74 

1 380 

1 662 

14163 
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,5063 17273 

7635 

7890 

8270 
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B 1 

380 

631 

956 

12865 

1913 

14092 

3883 

3271 

.3445 

1771 

1802 

Subcutaneous C.el1ulitiH A 

28 

20 

32 

47 

54 

1 82 

no 

103 

HI 
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of the Hand (Beat B 

4H4 

573 

, 774 

, 763 

806 

1183 

1244 

1137 

1197 

1151 

2461 

Hand). 












Subcutaneous Coliuhtis A 

29 

29 

33 

67 

72 

1 94 

147 
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140 
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107 

or Acute Bursitis B 

539 

881 

1136 

1.322 

806 

1723 

2640 
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2603 

1392 
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11 

13 1 
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12 
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07 

63 

80 
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1 :i09 

1 :io 2 
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3.55 
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1 

1 

1 
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1 
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poisoning which should have been included under Dermatitis This has been 
corrected m the Table above * 
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OBITUARY. 


Lord Newlands, LL.U.—^Lord Newlands, who died on September 5th. at the 
age of 78, at Barrowfield Lodge, Brighton, was elected a Life Fellow of the Society 
in U)i2, and served as a Vice-President and Member of the Council for the period 

1915-17 

James Henry Cecil Hozier was bom at Tannochside House, Lanarkshire, 
in 1851, and was educated at Eton and Balliol College, Oxford. After serving in 
the Foreign Office from 1874-8, he became Private Secretary to the Marquess of 
Salisbury, when Foreign Secretary, from 1878-80, and again, when Prime Minister, 
from 1885-6. For twenty years (1886-1906) he sat as Conservative M.P. for South 
Lanarkshire, when he succeeded to the barony on the death of his father, the first 
Lord Newlands. 

Lord Newlands took a deep interest in education and philanthropy. In 1907 
he presented a large sum of money to Balliol College to found the Jowett scholarships 
and in the following year he also founded the Newlands scholarships. He was 
«lectod an Honorary Fellow of the college in appreciation of his gifts. His name 
Mras also associated in many directions with philanthropy and public service in 
‘Glasgow and Lanarkshire. As President of the Territorial Force of the county 
he supported every movement for the national weal, especially after the outbreak 
of the Great War, devoting himself unsparingly to the raising of ttoops, the collection 
of relief funds, and the alleviation of suffering. He endowed the Lady Hozier 
Convalescent Home in l.anark in memory of Ids mother, and made various gifts 
of recreation grounds and open spaces. 

He was Lord Ideutenant of Lanarkshire from 19J5-.21, a Public Works Loan 
Commissioner since igoo, and a Brigadier in the Royal Company of Archers, the 
King’s bodyguard for Scotland. In 1917 he was made a freeman of the city of 
Glasgow, and he also recei^'e<l the degree of LL.l). from Glasgow University. 

NOTES ON BOOKS. 


Till-. City of To-morkow. By Le Corbusier. Translated by F. F.tchell.s. Rodker. 

London. 25s. 

M. le Corbusier is to town-planning what Prince Kropotkin was to agriculture. 
He IS a very important person. He is putting forward proposals which may seem 
startling to-day, but which will have been adopted and taken for granted to-morrow. 
Peoph' will be as amazed in 2030 to think that the nineteenth century could have 
tederatt'd slums and jerry-built suburbs, as we are to-day when we are reminded 
that in the eighteenth century men were hanged for stealing a sheep. 

M. le Corbusier is not an impetuous youth. He is an experienced practising 
architect, who has succeeded in imposing his ideas, his houses—not yet his city— 
on a numlxjr of European municipal bodies. He has already gone far. He is no 
longer “ playing a lone hand.” He is to be found on committees. He is followed 
l»y some architects, imitated by others. It is recognised by a respectable minority 
that he is equipped with the sort of brains and vitality that serve reason in the 
battle against prejudice. 

Urbamsme, here admirably translated by Mr. Etchells, is singular both tor its 
content and its expression. Though the author says that ” nothing is going to 
make a politician ” of him, providence made anything but a pure and simple 
S^rchitect of him. He is philosophically inclined ; his mind seethes with general 
ideas. Happily one of these is that enunciated by Pythagoras :* ” Man is the 
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measure of all things.” ' This is why M. le Corbusier's 8k\'-scrapers are going to 
be unlike the sky-scrapers of New York. 

The author’s jottings have a Leonardesque variety ; they also suggest Yachel 
landsay. And if from time to time M. le Corbusier carries us with him to the peaks 
of his vision, he soon bumps us down gently but firmly on a table of statistics. 
Appended we find notes by a civil servant, one of a class from which purple patches 
are not to be expected. 

Critics have found that shafts aimed at the master arc apt to recoil against 
themselves. A gentleman, discussing IVy.f Vne Architecture, wrote : “Is the next 
generation really destined to pass its existence in these immense geometrical 
barracks . . . conveyed at the same hours by the same trains to the same sky¬ 
scrapers ? ” M. le Corbusier, having dealt wdth the objection to geometrical d(‘sign, 
rounds amusingly on the journalist. “ You are not going to make me believe,” 
he says, ” that up to the fatal moment when my book was published trains started 
at any old hour, arrived when they liked, and once they arrived w^ere broken up 
and burnt, .so that other trains could be employed the next day I 

M. le* Corbusier is clearly right in maintaining that we suffer to-day not so much 
from Order as from Disorder. It is a feeling of the uncertainty of life, not its mono¬ 
tony, that weighs so heavily on our urban populations. The monotony is there, 
too ; and M. le Corbusier believes that the Order which he proposes will give 
contemplative satisfaction as w’ell as a new stability to our civilisation. We cannot 
rely solely on education to provide a higher plane of understanding for all and 
sundry. ICducation, culture, is strangled in its infancy if opportunities tor expression 
are lacking. The plight of educated men and women under hopelessly unpromising 
conditions is worse than that of phlegmatic barbarians. 

Opportunities depend in the first place on the right organisation of the 
fundamental necessities of life —Kropotkin’s province. In the second place they 
depend on the right organisation of the human environment M. le C'orbusier’s 
province. Efficiency and hygiene must not be confused with culture, as the\’ 
sometimes are in Anglo-Saxon countries, but at least they an* the second best 
thing, and, in the long run, a means to the higher end, as vOl as being an end in 
them.selves. M. le ('orbusier’s idealism is never naif : he does not exasperate the 
hone.st sceptic with anticipations of a humanity that has been lelormed by him. 
It is the external world that he wants to reform ; afterwards perhaps humanity 
will find it easier to reform itself. 

Kropotkin drew' up a .scheme lor the intensive cultivation of the .soil. M. le 
Corbusier’s City of the I'uture is also a matter of inteu.siveness. The business 
quarter of the City is to consist of sky-scrapers sixty storeys high. This tpiarter 
is to l>e at the heart of the City, the actual centre of whicli w'ill be an air port and 
railway .station. Now' the only advantage of .sky-scrapiTs is that they may lie used 
to relie\'e congestion, and .so make it possible keep even the busiest part of an urban 
area open to sun and air. By far the greater part of M. le C orbusier’s City is made 
up of open spaces, laid out as gardens and planted with trees. The sky-scrapers 
represent intensive building at tho.se points w'herc most w'ork can most conveniently 
be done. By concentrating the difterent categories of traflic on different super¬ 
imposed levels, immeasurably greater facility of communication thaji now exists 
will make any attempt to encroach upon the open spaces unthinkable. 

In this l>ook the plans for the C'ity are w'orked out in some detail, and economic 
considerations are dealt with, though more briefly. There is a chapter at the end 
describing what is called the ” \’oisin ” plan for the rebuilding of an overcrowded 
and slummy region in Paris, and its harmonisation with the work of Haussmann 
and the great eighteenth century architects. 
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The subject, and M. le Corbusier’s treatment of it, are of the profoundest 
interest. For the limited progress in which reason allows us to believe depends 
for its realisation on deliberate human action directed to definite ends. Toler¬ 
able working conditions having been secured, there remains to be dealt with 
that problem of the employment of leisure which has got to be solved for the millions 
before any industrial country can become really civilised. The more that working 
hours are reduced, the more necessary will it be to secure for all cheap art and cheap 
exercise. This is as obvious as the superiority of trial by jury to trial by battle, 
but unfortunately bad systems have a way of lingering on. 

It will be seen that if ninety per cent, of the area of a city is open space, there 
will be no difficulty about providing play-grounds for children and sports grounds 
for adults. Little boys in back streets would no longer have to play their precarious 
cricket under the wheels of lorries, amid dust and dirt. The average health of 
the community would go up. The demons of smoke and noise having been exorcized, 
ci^y life would recover an element of reposefulness, without which it has in the 
la.st twenty-five years become intolerable. 

England must not postpone designing her Cities of To-morrow. Already a wise 
Hill for the regulation of town-planning has Ixjen prepared for the I'rench C hamb.T, 
a Hill that shows traces of M. le ('orbusier’s growing influence. P H. 

Thk Couniy Antholooiks. (j) Yorkshire. Hy f». F. Wilson. (2) Derbyshire. 

Hy Thomas Moult. (3) T-anarkshire. By Hugh Quigley. London : fidkin 

Matliews and Marrot, Ltd. 

Messrs. Elkin Mathews and Marrot have been happily inspired in planning this 
scries of anthologies of which the three above mentioned have now been published. 
ICach volume will contain an anthology of prose and verse devoted to one particular 
county, and its preparation will be entrusted to a well-known man of letters with a 
special interest in that county. While the anthologies will appeal to the general 
reader, they are intended primarily to have an educative influence on boys and girls, 
and to foster in them an appreciation and love of their native surroundings. As 
Professor Cowl, the general editor, writes in the preface to “ Yorkshire ” : “ I'or the 
young a literature that invests with imaginative beauty familiar scenes and objects 
may prove to have a more compelling appeal than the wider literature that treats of 
things remote from their experience and sympathies.” C harity is not the only 
thing that begins at homo. The boy who has learnt to appreciate the beauties of his 
native village and his native county should be able to extend his appreciation to the 
l>eauty of his native land and soon until he can understand and love beauty wherever 
it may l>e. With this end in view it is hoped that each anthology may find its way 
into the schools of the county with which it deals, and accordingly the volumes are 
i.s.sued in three forms one at 2s. bd, for schools and classes, and two more luxurious 
at 3s. bd. and bs. net. 

The three volumes before us, sponsored as they are by literaiy^ men of standing, 
are all admirable, and the selection of pieces most di.scriminating. Ihe Derbyshire 
boy who reads Michael Drayton's ” The Wonders of the Peak,” the ^ orkshire lad 
who reads his ” Most Renowmed of Shires,” should feel a fresh pride in his county. 
It was never more necessary to inculcate love of our matchless countryside than now, 
when it is threatened by a thousand dangers, and if these anthologies do their work 
as they should, in the rising generations we should find plenty of support for schemes 
for the preservation of rural England, and for such enterprises as the Royal Society 
of Arts has undertaiken in the sa\ing of our most beautiful old villages. 
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HISTORY OF THE ROYAL SOCIETY OF ARTS. 

Further copies of the History of the Royal Society of Arts by the late Sir 
Henry Trueman Wood, the existing supply of which was recently exhausted, 
are now available, and can be obtained, price 15s. net, on application to the 
Secretary. The History, a large octavo volume of 558 pages with a large numl^r 
of illustrations, gives a well documented account of the many and various 
activities of the Society from its foundation in 1754 to the year 1880. 


PROCEEDINGS OF THE SOCIETY. 

ALDRED LECTURES. 

NOMADIC MOVEMENTS IN ASIA. 

By Sir E. Denison Ross, C.I.E., Ph.D., 

Director of the School of Oriental Studies, 
and Professor of Persian, University of London. 

Lecture L—THE ARABS. 

(Delivered April 22nd, 1929). 

The four nomadic movements which form the subject of these lectures extend 
over a period of roughly 1,000 years. The first is the sudden exodus in the 
VII Century of the manhood of Arabia from their deserts and their rare towns 
into the lands of the Byzantine Emperors, and of the Chosroes of Persia. 
The second movement is that of the Turks, who, in the VIII Century, began 
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to migrate in a westerly direction from their habitats in Mongolia and Northern 
China. The third movement, namely, the penetration of Middle Asia by the 
Seljuks in the XI century, is, of course, only a corollary to the second: while the 
fourth, the most extensive of all, is that of the Mongolians under Chingiz Khan 
and his sons and giandsons in the XIII century. The period of time which 
elapsed between the exodus of the Arabs and the Mongolian invasion of Asia 
and Europe, of course, witnessed many other big movements of armies in 
Asia, but none of these can, I take it, be characterised as migrations of peoples : 
for these expeditions usually returned by the way they had come, whereas 
the Arabs, the Turks, and the Mongols established themselves as far as they 
were able wherever they penetrated by conquest, and had no thought of returning 
to their original homes. The Arabs and the Mongols, it is true, remained in 
close touch with their mother coimtries as long as they were able, but the 
early Turks and the Seljuks as it were carried their homes with them in a 
wider sense than the purely nomadic. If we consider the conquests of later 
Turks, such as those of Mahmud of Ghazna, in the X-XI century, of Muhammad 
the Khwarazm Shah in the XII, or of Tamerlane in XIV-XV, we shall notice 
that, although they resulted in the temporary establishment of vast empires, 
they were rather in the nature of military exploits by organised troops than of 
nomadic migrations, and that these leaders invariably returned to their head¬ 
quarters at the termination of a successful campaign 

The case of the conquest of Upper India by the Mughals under the Emperor 
Babur, himself a Turk, offers peculiar features : for here we find a conqueror 
with an organised force setting up a new kingdom in a foreign land—a land 
inhabited mostly by Infidels—and founding a dynasty which became essentially 
Indian. There is no question of a Turkish Court at Delhi or of Turkish settle¬ 
ments in Hindustan. The Turkish troops under Babur seem to have left no 
more mark on the population of the Panjab than those under Mahmud of Ghazna 
(who invaded India no less than 14 times) or of Tamerlane who raided Delhi. 
It is in view of such considerations as these that I would claim a distinct place 
in history for the four movements which form the subject of my lectures. 

There is in these lectures what I may call a quite unintentional unity of 
action, seeing that the Arabs encounter the Turks: that from these Turks 
spring the Seljuks : that the downfall of the Seljuks facilitated the invasion of 
Persia by the Mongols. 

It is interesting to picture to ourselves the immediate effects of such wholesale 
invasions as we aie now considering, in contradistinction to the passage through 
the country of a military invader 

As an eifiample, we may take it that the occupation of N.W. France by the 
Nonemen was an immigration, whereas the conquest of England by the 
descendants of these Norsemen was a military invasion. One part of France 
became Norman and has remained so ever since : no part of England became 
Nonnan any more than India under British rule becomes English. 
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' The Exodus of the Arabs. 

In order to give ybn a picture of this great exodus of the Arabs, I fear I 
cannot avoid referring at some length to the career of the Prophet Muhammad 
and to the foundation of Islam as a religion, and this will necessitate the 
repetition of many incidents with which most of you are, I am sure, already 
familiar. 

For, in order to understand the true significance of the Arab invasion , we 
must realise what it was that led to the creation of a united nation in arms out 
of the unpromising material offered by the scattered Bedouins of the desert, 
whose only common bond was a vague fetishism. The Bedouin also had the 
tie of kinship which attached him to one or other of the great desert tribes : 
but his main characteristic was his love of independence. It is difficult for 
those who have not seen the lonely Arab in his desert to picture what this 
independence means. We are so apt to think of the Bedouins in terms of 
encampments, of large tribes wandering about with their flocks and tents in 
search of pasture or water. This picture has been made more familiar in 
recent times, thanks to the cinema and its ridiculous idealising of the sheikh 

Arabia, as we know her to-day, has no rivers, andher towns aic few and far 
between. Three-quarters of her natural frontier is formed by the sea-coast. 
The rest of her frontier, extending from Akaba to the confines of Mesopotamia, 
is in desert land. In remote times, Arabia, according to the geologists, 
presented a very different picture and possessed streams and consequently 
pasturage. But, as has so often happened and as still happens to-day 
in countries where sand is prevalent, the desert has constantly eaten up the 
sown and finally dried up the rivers. This process of desiccation it was that 
led in the past to the migration of the inhabitants of hr ibia, who were of 
Semitic stock, northwards into Syria, Palestine, Mesopotamia, and Babylonia. 
And thus probably originated those great cultural nations, the Ass3a'ians, 
the Babylonians, the Arameans, the Syrians, and the Jews, who left behind 
them so great a heritage of literature and art. 

I do not think either geologists or historians are prepared to give a date 
for these migrations, which did not probably all take place at one time. But 
it would seem that by the end of the sixth century the inhabitants of the 
Arabian peninsula had again so greatly increased, and the resources had 
again so greatly decreased, that the Semitic people—who now called themselves 
Arabs—^were beginning to move northward, forming the Arab population of 
Syria, which under the Byzantine Emperors accepted Christianity. 

We must not forget the close connection that exists between the character 
of the Arabs and the physical conditions of their land and of the Arabian desert 
in particular. 

For us who have always lived in temperate regions, where the climate is 
mild and victuals are cheap and abundant, and where life is easy and secure, 
it is difficult fully to appreciate what a man’s life is like in a country where 
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for more than eight months of the year the heat is asphyxiating by day and 
where in the winter the cold is intense by night, foodie scarce and water a 
precious rarity, and any form of government is totally lacking, so that the 
life of every individual is in constant danger, either from nature or from man. 

Only he who has journeyed in the desert can understand the terrors, the 
dangers and the suffering which these cruel solitudes impose on mankind, 
solitudes in which to go astray means certain death from thirst. Mere words 
cannot but fail in an attempt to describe the desert with its fearful summer 
heats, its immense stretches of burning sand, its rocky hills and plains, brought 
to a white heat by the implacable sun, where in summer every inch of ground 
bums so that it is almost unendurable to the human touch. 

Of course there have always been among the Arabs townsmen and dwellers 
in the oases whose lives in general were very much like those of any other 
settled population in the East. But it is the life of the Bedouin nomad that 
offers us such a strange picture—I do not think it is commonly realised that the 
desert is largely peopled by small groups of wandering families, with small 
mixed flocks, who have no home to go to at any time, and who many of them 
never sleep under a tent. And in the desert the cold is at certain seasons 
as severe as the heat of the sun in the summer. 

The wonder is that any race should have been found which was willing to 
endure all the hardships involved by such a life: and that the causes which 
led to the emigration of the other Semitic peoples did not compel this branch 
also to abandon Arabia when this once smilmg and fertile land began to dry up. 

In any case the Arabian Bedouin of the time of the Prophet knew of no other 
life and no other conditions than those of the desert: and long generations 
before them had learnt to resign themselves to what they, considered the in¬ 
evitable, and had developed those peculiar characteristics which fitted them to 
this strange and apparently aimless life. Though the Arab of those days was 
illiterate he had one element of culture strongly developed, namely, his love of 
poetry, and among them no man enjoyed such high prestige as a recognised 
poet, whose glory redounded to the honour of the whole tribe to which he 
belonged. 

With the rise of Islam this gift gradually disappears—partly no doubt because 
Muhammad had a special dislike for poets—and although the Arabs quickly 
took to learning and letters after they had been brought into contact with 
the cultured nations they had conquered, there was no survival of real Bedouin 
poetry—only artificial imitations quite lacking in inspiration. The designation 
Arab as applied by us tcKiay to Literature and Art—except for this Bedouin 
poetry—does not mean the Arabian, but the product of that merging of the 
descendants of the early Bedouin invaders with the cultured races of the Near 
East and Middle East. 

Let me now pass to a rapid survey of the rise of this new religion. 

At the beginning of the seventh century the Yemen and part of the Hadramaut 
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were in the possession of the Persians, while the Syrian frontier was ruled over 
by the Gassanids under the suzerainty of the Byzantine Emperor. The whole 
peninsula was inhabited by Arabs, but the Hejaz contained large Jewish 
colonies which had been driven out of Palestine. Some of the Arabs were 
Christian, but the majority were heathen. They believed in a supreme God 
called Allah, who had created and who ruled the world. He had no temples 
in his honour and no priests to serve him. Next to Allah came the jinns who 
had fixed habitations in stones, trees or statues. Each Arab tribe had its 
special jinn or jinns. Mecca was the principal religious centre of Arabia, 
and possessed an old temple called the Ka'ba—or Cube—round which the 
tribe of Kuraysh had built a city in the fifth century of our era. The Ka’ba 
did not belong to the Kuraysh but was the common Pantheon of many tribes 
and contained three hundred and sixty idols. The most sacred object it 
contained was the Black Stone, which is still venerated by the Muslims. Hence 
the importance of the city of Mecca and of the tribe of Kuraysh which had the 
guardianship of the Ka’ba. The Arabs had no belief in a future life, and their 
religion was little more than a degraded fetishism. 

Early in the seventh century there suddenly appeared an Arab named 
Muhammad, of the tribe of Kuraysh, inspired with the idea of reducing the 
number of Arabian gods to one, and of compelling his fellow countrymen to 
recognise his mission as divine. The new prophet being a townsman and a 
merchant, whose business had taken him into foreign countries, had often had 
opportunities of meeting Jews, Christians and 2 ^roastrians. Islam owed 
much of its success to the fact that so large a part of its doctrines was derived 
from these three great religions. The Prophet is instructed by God to say 
“ 1 am no apostle of new doctrines, and I do not know what will happen to me 
or you. I follow naught save what has been revealed to me. For I am only a 
public admonisher.” 

The pagan Arabs had no “ book ” and very few monuments. Other nationals 
with whom Muhammad came in contact had a book " and temples, but 
they had no idols. It is possible that Muhammad, impressed by the feeling 
that in these respects the Arabs were inferior to their neighbours and that 
idols were undignified, determined to provide his fellow countrymen with a 
'' book ” of their own and to exterminate all the gods but one. But in order 
to justify the preaching of a new religion he must prove its superiority to all 
others and try also to convert to his way of thinking the Jews and Christians. 
He wais determined to make Islam the one religion of the Arabian Peninsula. 
He was, however, imable to satisfy either the Jews or the Christians, and 
thus one of his first objects was to turn the Jews out of Arabia. In connection 
with his relations with the Jews there is an infallible way of remembering the 
relative positions of Mecca and Medina. In the first instance, the Prophet 
instructed his followers to turn towards Jerusalem when saying their prayers. 
When he quarrelled with the Jews he reversed the order, and told the Muslims 
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to turn towards Mecca. For the people of Medina this meant exactly the opposite 
direction. His feelings against the Christians as such were no doubt somevdiat 
modified by the fact that the Christian King of Ethiopia gave sanctuary to 
many of his persecuted followers who had fled across the Red Sea. This same 
circumstance may possibly account for the fact that Abyssinia was never 
invaded by the Arabs. 

Muhammad, the son of 'Abdallah, the son of 'Abd-al-Muttalib, the son of 
Hfishim, the son of 'Abd Manfif, is said to have been bom in A.D. 571. Of 
his early life down to the age of forty we know very little. At the age of twenty- 
four he married Khadija, widow of a rich merchant in whose service he had 
made caravan journeys into Syria and South Arabia. By this marriage 
Muhammad had six children, of whom we need only mention the youngest 
daughter Fatima. After the death of Khadija he married a young girl called 
'Ayesha, the daughter of Abu Bakr. 

About the year A.D. 610 Muhammad, who was given to solitary wanderings, 
one day had a dream in which it seemed to him that someone said to him: 

Recite in the name of thy Lord who created man—and teaches man by the 
pen what he does not know." Muhammad was deeply impressed by this 
dream, which may be regarded as the beginning of his mission. 

Thereafter he began to receive these dream messages with recurring frequency, 
and they were recorded or remembered by Muhammad as the Word of God 
delivered to him by the Angel Gabriel. Thus was created what came to be 
known as the Koran, or " the reading," which was only brought together 
after the Prophet's death. It should always be remembered that the Koran 
contains not the words of the Prophet, but the Words of God. All quotations 
begin : " God said—" not: " Muhammad said." 

The whole of his family, including his adopted sons 'Ali and Zayd, and 
many of his intimate friends immediately believed that Muhammad had 
received a divine mission. The most important of these friends was Abu 
Bakr, a wealthy merchant who belonged to the tribe of Taym. The complete 
faith which this honourable man placed in Muhanunad and his mission was 
not only an invaluable source of encouragement to Muhammad, but is a most 
important testimony to the genuineness of the Prophet’s mission. 

His uncle, Abu Taiib, became his chief supporter. Though only a poor man, 
he enjoyed the highest respect of all the Hashimites, and whilst he lived no 
one would dare to attack Muhanunad. 

Not all the Kuraysh, however, were prepared to follow him, and the most 
notable opponent was another of his uncles, Abu Lahab, who was consequently 
condenmed in the Koran to hell fire. 

Another Kura3^hid follower was won by his marriage with two of 
Muhanunad's daughters, namely, 'Othman, of the family of Omayya. In 
all, the first band of the faithful are said to have numbered forty-three persons. 
Among these were several slaves, and mention may be made of an Ethiopian 
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named by reason of his loud voice, became the first Muezzin to 

call to prayer ill Islam. The whole Muslim confession of faith is contained 
in the words: **There is no Deity hut Allah, and Muhammad is the Prophet 
of AUahr 

By day the Prophet preached to the people, and by night he received 
revelations, which often had bearing on current events. Muhammad knew 
no half measures; and the name Muslim, applied to believers, is derived 
from the word Islam, which means total submission to the will of (iod.” 

The public feeling against the new religion often took an active form, and 
the Muslims were mocked and persecuted. Indeed, they were soon obliged 
to hold their meetings in a private house. But the turning point in these 
first years of the mission was the conversion of 'Omar, the son of Khattab, who 
had hitherto been one of the strongest opponents of Islam. This young man 
of twenty-six already commanded so much respect among his townsmen 
for his bravery and decision of character that from the day of his acceptance 
of Islam the Faithful were able to perform their prayers in public. The 
importance of the role played by 'Omar in the history of Islam cannot be 
overrated. It was he who spurred the Prophet on to action, and encouraged 
him to undertake the conversion of all Arabia; and to resort to force of 
arms where peaceful methods failed. It was 'Omar, moreover, who initiated 
the invasion and conquest of the outer world by the Arabs. 

Towards the end of A.D. 6x9 two great misfortunes befell the Prophet. 
Within a few weeks he lost first his faithful Khadija, to whom he had been 
married for twenty-four years, and then his uncle and staunch defender 
Abu T^b, who enjoyed such respect in Mekka that no oie dared to attack 
his nephew. On the death of Abu Talib, Muhammad's position in Mekka 
became one of such grave danger that he was, we are told, afraid to leave 
has own house. He was peremptorily ordered to give up his public preaching, 
and to cease from attacking the idolatry of his compatriots. In the meantime, 
however, during the annual pilgrimage which brought Arabs from far and 
near to Mekka, he had succeeded in converting a number of pilgrims to the 
New Faith, and notably some inhabitants of the town of Yathrib. With 
them he formed a secret alliance in A.D. 620 ; but no sooner was it noised 
abroad that he had thus betrayed his own home and his tribe, than further 
residence in Mekka became impossible for him. He therefore resolved to 
migrate to Yathrib and seek the protection of its inhabitants ; but the 
number of converts he had succeeded in making during the pilgrimage was 
not sufficient to guarantee the support of the whole tribe. In A.D. 622 a 
secret meeting was held during the last days of the pilgrimage, between the 
Muslims of Mekka and the envoys from Yathrifr; as a result of which the 
former migrated to the latter city, where they were received with open arms 
by the local converts. The last to leave Mekka were the Prophet himself, 
Abu Bakr and 'Ali: it is from this event—known as the Hijra, i.e,, the 
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migration or flight of the Prophet—that the Muhammadan era dates. The 
town of Yathrib, to which Muhammad fled, now received the name of 
al-MedIna, which means the city par excellence'' He found Medina ready 
to receive him, and it remained his headquarters for the next ten years; 
for he did not capture Mekka until just before his death. 

During these ten years the Prophet was constantly engaged in warfare 
and in bringing the people of Arabia to obedience. He was determined to 
make the new religion the religion of the whole peninsula, and by the time 
of his death, in 632, he had practically achieved his purpose. 

When Islam was carried outside Arabia as an established religion, the 
Muslims were more tolerant, and, apart from the risk of eternal damnation, 
the conquered peoples had only to choose between Islam and the payment 
of an annual fine. 

Whatever opinions we may hold regarding the message of the Arabian 
prophet, we may rest assured that Muhammad always had complete faith 
in himself. It would be difficult to imagine any man starting on such a 
career as his at the age of forty for other than a spiritual motive. Whether 
Muhammad at the outset conceived the idea of making Islam a universal 
religion—and texts have been quoted from the Koran to show that he did 
—is still a matter of debate, but he certainly could not have entertained 
any thoughts of temporal leadership,, still less of sovereignty over all the 
Arabs. During the ten years of the Prophet’s life that remained to him 
after his flight to Medina he took pan in no less than twenty-seven battles 
and organised forty-seven expeditions. It may be imagined, therefore, that 
he cannot have had much inclination to think of converting the outside 
world. Tradition speaks of letters addressed by Muhammad to the Byzantine 
Emperor and to the Chrosroe of Persia, demanding their acceptance of the 
new faith, and a force of some size for a punitive expedition over the Syrian 
frontier had been collected in Medina just before the Prophet’s death ; but 
beyond this there is nothing recorded which points to a determined propaganda 
outside Arabia. Muhammad gained his lordship over the Arabs by force, 
and while his devoted generals were wielding the sword on his behalf, he 
himself was laying the foundations of the faith which, though it at first 
found so little favour in Arabia, was ultimately to be accepted by peaceful 
preaching in so many countries outside the Prophet’s own land. We may 
take it that the Arabs as a whole felt very little drawn towards either dogmatic 
beliefs or ritual practices. This indifference was largely responsible for the 
intransigeant form given by the Prophet to the creed he preaedhred. But 
propaganda in the truest sense only makes its appearance in Islam in 
connection with the parties and sects that arose among the Muslims ; factions 
which, though bearing a religious semblance, were purely political in aim, 
such as propaganda of the ’Abhasids in Khurasan, of the F&timids in 
Egypt, and the Ismailis in Persia. Behind most of these movements, 
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notably the great schism between the Sunnis and the Shi'as, lie the disputed 
claims of inheritance. It is interesting to recall that no such questions were 
at the back of Christian schisms, which were all dogmatic. Whereas these 
arose on questions which had reference to the preaching of Jesus Christ, 
Islamic schisms nearly all related to the question of succession to the 
Caliphate, on which Muhammad has made no pronouncement at all. 

The hold of the new faith over the Arabs was of the slightest, and it is highly 
probably that if chance had not at an early stage filled the Muslims with a desire 
for foreign conquest, the whole of Arabia would have reverted to its original 
state. For the Arabs above all love independence, and the Bedouin resents all 
forms of control and authority beyond that of his tribal chief, and that sits 
lightly enough. 

It was the civil war necessary for the conversion of the Arabs which gave 
the warlike character to Islam ; and it was the successes of Muslim generals 
like Khalid ibn Walid which tempted the faithful to try issues with foreign 
nations. 

The battles in which the true believers were during ten years so constantly 
engaged against their fellow countrymen, were never on a very large scale— 
but they did suffice to make the fame of a number of capable commapders, 
and to give the Arabs as a whole more experience in warfare than they were 
in the habit of deriving from their inter-tribal feuds. We can imagine that 
they now wanted to turn to advantage the experience they had thus gained 
and try issues with the Arabs over their frontiers. The very first movement of 
this kind was a raid led by certain hot-headed men into Transjordania, where 
they came into collision with Byzantine troops by whom they were utterly 
routed at Muta. It is more than likely that the Prophet would immediately 
have followed up this defeat by an expedition of revenge into Syria, but he was 
at that moment engaged in the important task of capturing the town of Mekka. 
When in 631 he at last achieved this he assembled a huge army and set out 
towards S3nia to avenge the slaughter at Muta. He did not accompany the 
expedition very far as his presence was needed in Mekka, and in the following 
year he died and the expedition was abandoned. Muhammad died without 
appointing a successor ; and this may be accounted for by the fact that he did 
not realise that he had founded not only a new religion but also an empire ; 
that he was not only the Prophet of God and Islam, but had also become virtual 
king of Arabia. There was much discussion after his death regarding a successor, 
and finally his old and trusted friend Abu Bakr was appointed Khalifa or 
Caliph. He only survived* for two years, but in these two years he initiated 
the first stages of the conquest by the Arabs of the outer world.. The first 
task which lay before Abu Bakr was suppressing the revolutions which followed 
the death of the Prophet. Three different pretenders arose in various parts of 
the Peninsula and laid claim to the Prophetic office, and it is noticeable that 
these rebellious leaders never posed as princes or kings, but only as rival 
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prophets. It was the courage and firmness of the aged Abu Bakr which saved 
Islam at this crisis. One Muslim historian writes:—** On the death of 
Muhammad it wanted but little and the Faithful had perished utterly. But 
the Lord strengthened the heart of Abu Bakr, and established us thereby in the 
resolve to give place not for one moment to the apostates; giving answer to 
them but in these words : ‘ Submission, Exile, or the Sword." 

In 633 when Abu Bakr had managed to bring back to the fold the recalcitrant 
Arabs, he was faced with the problem of a country full of trained men who 
were a positive menace to peace. As a solution for this difficult problem he 
decided to send thousands of these men over the northern frontiers with promises 
of loot such as they had never dreamt of. I do not think either he or anyone 
else then thought of conquest on an extensive scale; it could hardly occur 
to them that they would so soon find themselves in Cairo and Khurasan. He 
dispatched two armies towards Iraq ; one of these armies under the famous 
Khalid is said to have numbered 20,000 men. 

The first battle fought took place at Hafir and was known as the Battle of 
the Chains, because some of the Persian soldiers are said to have been bound 
together with chains to prevent their running away Khalid, who began the 
engagement by slaying the Persian satrap in single combat, gained a decisive 
victory over the enemy and was able to send vast booty to Medina. 

At this time Bedouins were fighting on both sides and the famous tribe of 
Bakr was about equally distributed. The intense cruelty of Khalid towards 
the prisoners aroused bitter feelings on the part of the non-Muslim Arabs. 
Otherwise it might have been possible for him to advance at once against the 
Persian capital Ctesiphon. He, however, first directed his march towards 
Hira, on the Euphrates, which capitulated, and here was concluded the first 
treaty between the Arabs and a foreign power. Hira, in which Khalid remained for 
one year, was the first foreign town of importance to be occupied by the Muslims. 

A third army meantime had been despatched to Syria under a leader also 
named Khalid, who, though he had better troops, could not be compared 
with his namesake in generalship. In his first encounter with the Byzantines 
Khalid fled and Abu Bakr now despatched a strong force in four detachments 
numbering, we are told, between 30,000 and 40,000 men. They concentrated 
at a spot on the river Yarmuk, which falls into the Jordan below the lake of 
Gallilee. For some time desultory fighting occurred, but the four leaders were 
unable to come to an agreement on a joint attack, and feeling that what was 
needed in this great emergency was a unity of command, Abu Bakr recalled 
the other Khilid from Iraq and placed him in command of the Syrian army. 
In the battle which ensued the Byzantines were totally defeated and the fate 
of Syria was sealed. The Muslims are said to have lost three thousand men, 
while the Byzantine losses are estimated at over a hundred thousand. This 
large figure is to be mainly attadbuted to the fact that the Greeks were hurled 
over a yawning gulf which 1^Immediately in their rear 
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In 634 Abu Bakr died and was succeeded by 'Omar, who had already played 
such an important part in the rise and progress of the new religion. In 635 
Damascus fell. In the following year Heraclius abandoned Syria. In the 
great victory of Qadisiyya in 637 the Arabs drove the Persians out of all their 
western possessions and became masters of Iraq, including the then capital 
Ctesiphon, where the Persians offered stubborn resistance. Progress from 
now on was so rapid that within twelve years of the Prophet's death the 
Arabs, marching north, east and west, had acquired territory as large as Germany 
and Austro-Hungary before the war. Thus did the unlettered Bedouins, with 
no government and no discipline beyond the loyalty to their chiefs, conquer 
highly civilised peoples ruled by kings of ancient lineage and by a highly 
efficient bureaucracy. 

It is not my object in this lectuic to enumerate the battles won or the lands 
conquered by the Arabs in their triumphant progress East and West, but 
rather to help you to understand the political conditions and other circumstances 
which brought about this sudden exodus from Arabia at the beginning of the 
seventh century, and rendered possible their victories. The fundamental 
causes of this movement may have been, as 1 have said, partly economic ' 
the)^ were certainly in a large measure political; and ostensibly they wert* 
wholly religious. But although the Muslims had a slogan or war-cry, one cannot 
help feeling it was their love of fighting and of loot that was their strongest 
impetus : for the clearly-defined conditions of conquests which they adopted 
go to show that their main objective was the occupation of fresh territory. 

One can well imagine the astonishment of the Byzantines, the Persians 
and the rest when they discovered that these unlettereo men in addition 
to their swords and spears had a new religion which was made their excuse 
for invading the world. Surely no other victorious army in history has ever 
insisted on spreading a new religion. And surely no other religion has ever 
been first preached at home and abroad at the point of the sword. 

It has been suggested by some writers that it was the friendly attitude of 
the Semitic peoples in Syria and Iraq which changed the original plan of using 
the trained men of Arabia for simple raids across the frontier into one of 
conquest. " Among the shrewd companions of the Prophet at Medina, the 
idea speedily gained ground that instead of the precarious adventure of such 
raids from which only those engaged in them would benefit, 4 nd which would 
only leave destruction in its train—the friendly attitude of the indigenous 
population, who had no reason to love their rulers, whether Byzantine or 
Persian, now made it possible to turn the ephemeral gains of an expedition 
into a permanent and secure source of revenue to the newly-founded state of 
Islam. It was therefore these Semitic subjects of Christian and Zoroastrian 
rulers who really turned the Arab raiders into conquerors—and not only did 
they offer no resistance except under compulsion—but they rendered practical 
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assistance to the Muslims by acting as spies and by offering their services in 
the administration of the new state/' 

Our only sources of information are those pf the Arabs themselves, and it 
is quite natural that their chronicles should maintain a discreet silence on any 
factors in the story which tended to diminish the glories of the conquest. • 

We at any rate know that on the whole very little opposition was encountered 
while the expeditions of the Muslims were confined to Semitic lands. Only 
Caesarea in Palestine and Ctesiphon in Iraq offered really strong resistance. 
The task of the invaders became more difficult when they, came into conflict 
with non-Semitic populations. 

In view of the comparatively sparse populations of the Peninsula the number 
of the Moslem troops engaged in these early conquests cannot have been very 
large : but new recruits would be constantly arriving, and after a quarter of a 
century had elapsed from their first exodus, there were doubtless thousands 
of young Muslims ready to take up arms whose mothers were of non-Arab 
origin. 

Another important factor of the success of the Muslims was the good 
treatment meted out to all who submitted without resistance. 

The conditions of conquest were clearly defined. Where the population 
submitted without any show of opposition, they were allowed to retain their 
own religion and to continue in possession of their lands : all that was required 
of them was the payment of a capitation tax which was considered to be the 
price they paid for the protection they received from the conqueror. 

Where, however, armed lesistance was offered and force had to be employed 
the Muslims claimed the right to pillage the country, kill the men and make 
slaves of the women* and children. Of course any one who wished to turn 
Muslim was at once admitted to the fold on pronouncing the simple formula 
of Islamic faith. According to the prescriptives of the second Caliph 'Omar 
every Muslim was a soldier of Islam who might at any moment be called upon 
to defend the faith, and was entitled to pay for services rendered. 

The Muslims were forbidden to acquire land, and received payment either 
in money or in kind which was derived either from the tax on the conquered 
or from loot. The old division of the Arabs into tribes was still continued, 
with its concomitant internecine quarrels and its vendettas. The conquered 
peoples cultivated the soil, the Muslims lived on the produce and had no 
occupation but that of soldiers. 

One can readily believe that the conditions of life in these new surroundings 
did not fail to have a demoralising effect on these Arabs of the desert, and that 
in the course of time those who settled in towns became luxurious and effem¬ 
inate, Where the population becomes settled tribal solidarity and tribal 
loyalty tends to disappear. 
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Scholars liave dealt at enormous length with such details as the identification 
of the names of the tribes and the towns, and are for ever propounding new 
theories, but no one it seems has ever had either the time or the courage 
to piece together the puzzle. In dealing with the Arabs, the Seljuks and 
the Mongols, one has a due series of historical records to go upon and 
jx)sitive dates and topography, but in dealing with these Turks, everything 
is more or less in the air. Wlien we consider how many big problems in 
regard to race origin still remain to be solved—such as the original homo 
of the Aryans, of the Sumerians, or of the Georgians it is interesting to 
find a nation which one can trace step by step from their original homes to 
the furthest limits of their migrations as we can trace the Turks from 
Mongolia to the Balkans , but our more precise knowledge of the Turks 
dat(‘s from com]:)aratively recent times. 

Writing of the Tartars in 1820, the famous French Orientalist, Kemiisat, 
remarks 

“ Th(‘ origin of these nations is still very obscure It is imi)ossible as 
yet to .say from how many races they sprang, and what territories they 
originally inhabited, or to determine with any certainty what circumstances 
led to their emigrations In the aKsence of data, due largely to the fact 
that no one has taken the trouble to collect and sift what does exist, 
it is not surprising that the most contradictory theories should have 
been advanced regarding the antiquities of Tartary ” 

You must remember Kemusat had access to the Chines(‘ authorities, 
which are plentiful, as the history of each dynasty had a special chapter 
on their foreign neighbours, quite apart from the incidental dealings they 
had with them .During the last thirty years, however, Chinese studies 
ha\’e undergone a profound transformation, and the discoveries of archaeologists 
in Central Asia have set at rest some of the most vexed questions regarding 
the early inhabitants of Tartary. Among these discoveries nothing is more 
arresting than the decipherment of the Turkish inscriptions of Northern 
Mongolia, which, taken together with the material found in the Chinest* 
annals, give us a vivid picture of the Turkish race in the sixth, seventh and 
eighth centuries after they had left their settlements on the Orkhon and 
Selinga Riv(*rs 

The westward movement of the Turks from the steppes of Northern 
Mongolia constitutes the first stage in history of the penetration by various 
branches of this family into Central and Near Asia and into Europe, 
including the Pechinegs, the Comans, the Tartars of the Volga and of the 
Crimea, whose history forms an interesting subject of study and one that 
has rc‘ccived little attention except on the part of Turkologists. 

In my present lecture I wish not only to give you some idea of the origin 
of the Turkish people, but also to trace the beginning of their westward 
movements down to the period, namely, the middle of the seventh century. 
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when the Arabs, arriving from the opposite direction, had reached the Oxus 
country, and found themselves for the first time face to face with a Turkish 
power. It was not till the middle of the eleventh century that the Turks 
began to spread in large numbers (wer middle Asia (and this will form the 
subject of my next lecture), and it was the Arabs who barred the way to 
further westward progress during the intervening period, just as it was the 
Turks and the Chinese who prevented the Arabs spreading into Eastern 
Turkestan. For the rise and progress of the Turks down to the eighth 
century we rely upon Chine.se historians : and for their subseciuent history 
it is mainly to the annals of the Muslims that wc mu.st turn. 

Central Asia, which was known to our forefathers by the c(mvenieiit naini‘ 
of High Taitary, is surrounded on all sides by almost impassable mountains. 
There are only two natural exits, the one to the north-we.st in Zungaria, 
the other in the south-east. Tt was this latter exit that the earlie.st nomad 
and pastoral people' of this inhospitable country usually si'lected as giving 
them, in a few days’ march, easy access to the rich and fe^rtile plains of China 
This circumstance explains how it was that the great migration of ('entral 
.-\sian hordes did not take place until a comparativ^'ly recent date in^ tlu' 
history of mankind : that is to say, in the third century b.^' , when the ('hinesi', 
under an lunperor of the Ch’in dynasty, tiring of the inci'ssant iiicur.sions 
of the tribesmen on their northern frontiers, of which their ('arly records 
are full, .set about the completion of the (treat Wall by joining into otk* 
continuous wall the various barriers which had bec'n from time to time' set 
up by the baroirs of the northern marches. It was the construction ol this 
formidable obstacle by the Chin(‘.se tliat led to the great W 'stern migrations 
Irom Mongolia and Ea.stern Turke.stan, and hastened the downfall of the 
Abbasid Caliphate. 

With regard tt) the country in which wc first hear of these nomadic races, 

I feel I cannot do better than read you a few extracts from a paper reatl 
recently before the Royal Geographical Sockty by Mr. Lattimorc.‘ 

“It has been roughly estimatetl that about a fourth of Mongolia is either utter 
dc.sert, or .so arid as to invite the occupation of only the poort'st nomads. 
Not all of the remaining three-fourths are arid enough to compt'l nomadic 
pastoral life, without the alternative of settled occupation. Every important 
mountain range appears to be a centre of good climatic conditions, including a 
regular water supply, from which the climatic lines radiate outward and down¬ 
ward, through arable land and stepjx' country to sterile desert. This, however, 
is a physical structure which makes the mountains centres on which jiomadic 
life converges, rather than barriers separating one climatic region from another. 
The tendency to a nomadic life, therefore, has always dominated the tendency 
of society to attach itself to particular localities and develop the culture of 
fixed communities. Well-favoured regions exist in Mongolia where agriculture 
I Sep The Geographical Journal, December, 192??. 
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is quite possible. Still more favoured regions are to be found, with abundant 
forests, good arable land, and easily worked mineral deposits, where it might 
be expected that men would readily turn from the nomadic life to one of 
permanent occupation Historically, however, it has always been difficult for a 
minority to settle in such regions, because they lie open to regions in which a 
conversion from the nomadic to the agricultural life is not likely, and the 
accumulated wealth of settled inhabitants would provoke raids from the 
wandering tribes 

“ It is evident that there have been attempts in Mongolia to break away from 
the nomadic tradition In the fertile part of northern Mongolia, where 
numerous lakes and rivers drain toward Siberia, many tumuli and stone monu¬ 
ments indicate* that the country was once held by the Uighurs, who appear to 
have been the central stock oi all the Turkish tribes, and the first of the Turks 
to adapt themselves to agriculture and permanent habitations. The Uighurs, 
apparently, hrst showed a tendency to settle down while in this region, but they 
were dislodged by the tribes whose modern representatives are the Qazaqs, 
and after migrations which took them first westward, in the direction of Chug- 
uchak or perhaps farther, they pitched at last on the northern flanks of the 
Tien Shan, which form the southern rim of Zungaria. There they speedily 
adopted agriculture and rose to a high degree of culture. Their capital is 
supposed to have been near the modern Urumchi, and they even spread beyond 
the Tien Shan to Turfan, which is in the true zone of oasis-culture 

“The first migration from Mongolia oi tidal proportions, that of the Hun 
tribes, appears to have taken place about the dawn of our own era, at a period 
when the power of the Chinese was also in the ascendant, and the Great Wall 
frontier was being asserted The power oi resistance which it represented gave 
the migration a set that took it to the north-west, away from China and the* 
settled country and into the Russian steppes There is ample evidence in 
history to show that this initial westward drift, though confirmed by subsequent 
migrations, was concurrent with periodic backwashes that affected China and 
northern Chinese Turkistan. Strong Hun tribes were established for a long 
time in the Barkol Tagh, dominating the obvious trade-route approach from 
Kansu province to Qomul (Kami) Turfan and Urumchi, and forcing the Chinese 
to work out the more difficult “silk road," the classical route through the 
wastes of Lop Nor into southern Chinese Turkestan." 

The centre of interest for us lies, in the first place, between Lake Baikal and 
the Northern frontiers of China. The position of Lake Baikal is easily pictured 
if we remember that the Trans-Siberian Railway on its way from Vladivostok 
to Moscow skirts its Southern shores. It is from the country watered by the 
rivers which run into Lake Baikal from South to North that the ancestors 
of the Huns, the Tiurks and the Mongols migrated, and it is in^this coimtry 
that they established their capitals ; notably the towns of Karakorum and Kara 
Balgassun. • It includes Mongolia and the Great Desert of Gobi, It is bordered 
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on the North by Siberia, on the East by Manchuria, on the South by the Chinese* 
provinces of Shen-si and Shan-si and on the West by Zungaria and the Altai 
and Chinese Turkestan and the Ticn-Shan. 

The only practicable land routes between Northern China and the West 
in ancient*times were; 

1. The route through Chinese Turkestan, which did not touch Mongolia 
at all and lay South of the Tien-Shan, and 

2. The route through Central Northern and Western Mongolia and thence 
North of the Tien-Shan. 

These were the alternative routes used for the silk trade 

The term Chinese Turkestan is of course merely descriptive, for at the time* 
')f the first appearance of the Turks this country was inhabited by 
Indo-Germanian peoples, including the Iranian Sakas who lived between 
Kashghar and Khotan and the Ephthalites, who were established in the 5th 
century in Soghdiana whence they had driven out the Yueh-chi or Kushans. 

The whole country which the Turks began to occupy in the sixth century, 
which we now call Eastern Turkestan was inhabited by people of Tndo-Germanic 
stock, mostly Iranian. South of Lob-nor there were Indians, North of Lob-nor, 
probably as far East as Kami, were Iranian Soghdians whose influence stretched 
as far West as the Oxus; between Kucha and Turf an there dwelt a strange people 
cidled the Tokharians, whose Indo-Germanic dialect seems to belong to the 
European group ; they were probably the descendants of the Yueh-chi who, 
having driven the Sakas out of the valley of Hi, founded in the fifth century a 
powerful kingdom. Both the Sakas and the Yiieh-chi had adopted Buddhism, 
as did later on many of tlie Turkish tribes. 

According to the Chinese, these nomads were divided from the earliest 
times into two main groups, namely, the Hsiung-nu and the Tung-hu. The 
Hsiimg-nu were the* ancestors of the Mongols and the Turks, and the Tung-hu 
of the Tunguz races, the ancestors of the Manchus and the Coreans. The oldest 
Chinese traditions tell us that, before the time of \'ao and Shun, that is about 
2500 B.C., while the ancestors of the Chinese were establishing themselves 
in Shensi and Shansi, they were brought into frequent contact with the wild 
nomadic people of the North and West. Their general name for these neighbours 
was Jung or Shan Jung; this name occurs both in the Shih Ching and in tlu* 
Sku Ching. They also spoke of them as Hin Yung and Hun Yok. These names 
gave way later to the familiar name Hsiung-nu, which was current down to 
the sixth century A.D. All the names seem to point to an original name like 
Hsiun or Him, which we find again in the Sanskrit Huna, and our word Hun. 

But, though these two races, the Tung-hu and ttie Hsiung-nu, were sharply 
distinguished from the Chinese at the time referred to, there can be no doubt 
that at an earlier stage all three had to a great extent intermingled. The very 
circumstance of the constant raids in which the women as well as the flocks 
were carried off by the various peoples in turn, would imply much mixture 
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of blood ; and the marriage of a chief to the daughter of a rival chief is often 
recorded in Chinese history. Moreover, different as are the old Turkish, the 
Tunguz and Mongolian languages, their resemblances and their mutual borrow¬ 
ing of words point to a close and constant intercourse between these peoples. 

It is probable that when the Hsuing-nu first came into contact with the 
Chinese they were no longer a purely Turkish people, so that, if we are to admit 
that the Huns who invaded Europe in the fourth century A.D. are to be 
identified with the Hsiung-nu it can hardly be claimed that they represent 
only one particular race. Their original habitat at the date of this contact 
must have extended far South into China. It was in the Southern portion of 
the pre.sent pro\'inces of Shansi and Shensi that the first conflicts of the Chinese 
with the Hsuing-nu took place. It is probable that the Chinese were in most 
rates the aggres.sf)rs. In the course of later history the Hsuing-nu were con¬ 
tinually driven more and more to the north of the (iobi desert. In A.l). 220 
the Hsuing-nu were conquered by Tunguzian Hsien-pi, who remained masters 
of High Tattary for about a hundred years. Owing to the rise of other jx)wers 
in Turkestan, the Hsuing-nu power was finally brought so low that for several 
c enturies they seem to disappear as a separate people. They are not heard 
of again until one branch of them appears in the sixth cemtury as T’u-chueh 
m the Koko-nor region. 

The earliest monuments hitherto discovered of the Old-Turkish language 
ru'c the inscriptions louud by Yadrintsef on the Yenissei River in i8()o. 
I'hese inscriptions belong to the Kirghiz and not to the d'urks proper, though 
they arc written in a language and a runic script closely resembling those 
c'mployed in the famous monoliths discovered later on the Orkhon River. 
'Phe Urkhon inscriptions, thanks to the researches of Thomsen of Copenhagen 
and Radloff of IVtrograd, have brought to life again the earliest Turks known 
to us in history ; for they give us a first-hand account of these people written 
by themselves. These inscriptions are engraved on two monoliths situated 
about a mile apart in the desert country near Lake Kosho-Tsaidam to the 
west of the Orkhon River. They are about fifty miles north of the old site 
(>f the town of Karakorum, which was the capital of the Northern Turks, 
and twenty miles to the north-west of Kara-Balgassun, the ancient capital 
of the Uighurs, where Turkish inscriptions have also been found. 

The first of these monoliths bears on one side a long Turkish inscription 
(ngraved in honour of a certain Kutlugh Khan by his brother Bilga Khan, 
and on the other some beautifully executed Chinese inscriptions bearing the 
date A.D. 732, the 20th of K’ai-Yiian of the T'ang dynasty. The second 
monolith, which bears the date A.D. 735, was erected in memory of Bilga 
Khan who had died in the previous year. It likewise bears a Chinese inscription; 
and we learn that, on the occasion of the death of both these princes, the ruling 
T'ang Emperor sent special missions of condolence to the Turks and ordered 
inscriptions to be erected in their honour. 
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The contents of these great inscriptions fall into three distinct parts ;~ 

1. General, containing a sketch of the history of the Turkish empire from 
its foundation down to the reign of Bilga Khan. 

2. A special detailed account of the doings of Kiiltaghin and Bilga Khan 
from the beginning of their reigns till their deaths. 

3. An epilogue describing the services rendered bv Bilgii Khan and his 
people. 

ITic history contained in the general portion deals with the foundation of 
the old Turkish kingdom in the middle of the sixth century down to its (over¬ 
throw by the Chinese in 630 A.D. It next deals with the 50 years during which 
the Turks were struggling to release themsehes fr(om the Chinese yoke. Then 
comes the short deiscription ot the rest (^ration of the Turkish kingd(om under 
Kutlugh Khan, the father of Bilgii Khan, and the history of M('‘-chuc, the uncle 
of Bilgii Khan, whose caret'r begins at this time'. They conducted battles 
against the Turgesh in the w(‘st, and against thi' Kirgiz whose Khan, Bars-beg, 
was killed, and to whom a halhal* monument was s(‘t up Finally we have* 
the reigns of Bilgii Khan and Kiiltaghin with theii wars against the Oghuz 
and the Chinese. 

It may int(U*est you to lu'ar how these ('arlv l urks an' di'scribt'd in the 
contemporary ('hinese annals. 

“The T’u-Chueh wear tluur hair long and loose, thiow tlie skirt of their garment 
to the left side, and live in felt tents They wander from one place to another, 
settling down where they find watiT and grass. Their chiel occupations are 
tending their flocks and hunting. They have little res])ect for old age, but 
show great admiration for a man in the prime ot life. 'I'bf'y an* without any 
sense of honour and have no idea of law and justi('(‘, in which they re.semble 
the H.suing-nu. 

Their functionaries are divided into 28 distinct classt's, and all the offices 
are hereditary. 

Their arms are bows and arrows, lances, sabres, swords and breast plates. 
They are skilled horsemen and archers, fhi'y wt'ar belts ornamented with 
carved and embo.ssed designs. Their flag staffs are surmounted with the head 
of a shC'Wolf in gold. The kings gentlemen in waiting are called fcni-li (i.e., 
Buri, a word meaning w(jlf). 

When a man dies, his body is placed in his tent. Then his sons and nephews 
and relations of both sexes each kill a sheep and a horsi*, and spread them out 
in front of the tent as though offering sacrifice. 'Fhey ride round the tent 
seven times uttering melancholy wails, and as they pass the door of the tent 
each one cuts his face with a knife, so that his blood mingles with his tears. 
When they have been round seven times they stop. Then they choose an 
auspicious day and burn the horse belonging to the deceased together with 
all his possessions. The ashes are gathered up, and the burial must take place 
•A balhal is, it s(H*ms, a monument set up in commemoration oi .1 defeated enemy, 
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at certain fixed times. If a man dies in spring or summer, he must not be 
buried until autumn has come and the leaves have fallen from the trees. If 
he dies in autumn or winter the burial must be postponed until spring when 
the trees and plants are in leaf. Then a grave is dug and the corpse buried, 
and on the day of the burial the relations offer sacrifices riding round on their 
horses and cutting their faces as on the day of death. After the burial, stones 
are placed over the tomb and a sort of monument erected, on which is painted 
a representation of the deceased and of the combats in which he has been 
engaged The stones vary in number according to the number of his enemies 
the deceased has killed. If he has only killed one, one stone is placed on the 
grave; some, however, have as many as a hundred and a thousand. 

After the death of a father, an elder brother or an uncle, the sons, the younger 
brother or the nephews marry their widows and sisters. Although the T'u-Chiieh 
wander from place to place, each one possesses a certain portion of land. The 
Khan lives permanently on the mountain of Tu-Chin. His tent faces east 
out of respect for the quarter in which the sun rises. They pay homage to 
demons and spirits and believe in magic They glory in falling in battle, and 
would blush to die of illness ” 

The T’u-chueh flourished from the middle of the sixth century to the middle 
of the eighth. The first allusion to the T'u-chueh in the Chinese annals occurs 
in the year 545, when the western Wei Emperor sent an embassy to them; 
and in this connection we are told that originally they formed a small kingdom 
to the South-West of the Altai mountains These T'u-Chiieh had migrated 
from the North, and in the middle of the fifth century had settled in the 
neighbourhood of Lake Kokonor, and were tributary to the Tunguzian Jiian- 
Juan (Avares) under whom they lived in a state of subjection as workers in 
iron. Under their Khan, Tiimen, they had, by the middle of the sixth centurv, 
attained to considerable power, and had begun to infest the western frontiers 
of the Wei emperor ; and it was for this reason that the embassy was sent 
to them from the Chinese Court. 

In 551 Tiimen married a daughter of the Emperor T’ai-tsu, with whose aid 
the T'u-Chiieh defeated their former masters the Jiian-Juan. Tiimen thereupon 
adopted the Jiian-Jiian title of Ili-Khan. This is the earliest mention of the 
title Khan or Khaghan. His younger brother, Tstami Khan, who accompanied 
Tiimen on all his expeditions, was the head of the section of hordes known as 
the Turks of the Ten Tribes ; and it is from him that the Western T’u-chiieh 
traced their descent. Both these chiefs are mentioned in the Orkhon inscrip¬ 
tions. Tiimen died in 552 and was eventually succeeded by his son Mokan, 
who in 554 finally routed the Jiian-Jtian, and the Turks thus became masters 
of all the country from Korea right up to the Caspian. 

They now came into collision with the Ephthalites, or White Huns, with 
whom the Jiian-Jiian had concluded a treaty of peace, and who had been 
established sin6e 450 in the rich country between the Yaxartes and the Oxus, 
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whence they had driven out the Yueh-chi (Kushans or Indo-Scythians) The 
EphthaUtes had been engaged in continual warfare with the Sas'sanian rulers 
of Persia. In 555 the Sassanian monarch requested and obtained from the 
Turkish Khan a Turkish princess in marriage ; and a year later he sent a letter 
to Mokan Khan asking him for aid against the Ephthalitcs. To this the 
Turkish Khan agreed, and the Ephthalites, caught between two powerful 
enemies, were finally defeated. The Turkish Khan, having established himself 
in Transoxiana, wrote a letter to the Persian King, Anushirwan, saying that 
the blood of their common enemies had reddened the waters of the Oxus 

As a result the Ephthalite empire was divided between the Khan of the 
Turks and Anushirwan of Persia. Roughly speaking, the Oxus formed the 
dividing line 

The Turkish language had not ai)parently come into its own at this date, 
for this letter, we are told, was written on satin and in Chinese. The Persian 
King had this letter translated by a priest in his employ and sent a reply 
written on paper in the Pehlevi or old Persian language. 

The power of the Sassanian dynasty was already waning ; and the Turks, 
elated with their recent triumphs, were not slow to take advantage of the good 
bargain they had struck. Within a short time they had practically annexed 
all the countries which had been included in the later Kushan Empire, for no 
sooner had the Turks become their neighbours than they showed themselves 
to be the worst enemies of the Sassanians. They did all they could to encourage 
the Byzantines to attack the l\'r.sians In A.D. 568 the first Turkish embassy 
was sent to the Byzantine Emperor ; and in the following year a mission 
arrived at the camp of the Khan (called by the (ireeks Dihibul, in part a corrup¬ 
tion of the Turkish title Yah^hu) from the Emperor Justin IT The object of 
this mission was to .secure a direct route to Eiiro])e of the raw silk, and thus to 
avoid the obstacles put in the way bv the Persians, who had, owing to their 
geographical position, created a monopoly of the Chine.se silk trade. Although 
Justinian had managed to secure through certain mi.ssionaries a number of 
silk-worm eggs and had thus established the manufacture of silk in the Greek 
empire (552), the large and increasing demand for raw silk could not be in this 
way satisfied and the importation through Persia involving heavy duty still 
continued. It was during the reign of Justinian that the Turks reached the 
height of their power ; and with their capital near the modern Urumtsi, in the 
neighbourhood of Lake Balkash they controlled practically the whole country 
from Eastern Turkestan to the Chinese frontier; and thus all Chinese merchan¬ 
dise was obliged to pass through their territory. There were three routes, all 
of which began by the crossing of the Gobi desert to Hami:—^The main route 
lay ‘through Soghdiana, that is, the country round Samarkand; but when 
the-Turks became master of this country the Persians became anxious lest 
the Turkish armies might follow in the steps of the silk caravans, and they 
therefore forbade the Persians to buy silk from the Soghdians. It was at 
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the request of these local merchants that the Turkish Governor sent an embassy 
to Persia to request the withdrawal of this ban. We are told that the Persian 
king not only refused this request, but actually burnt in the presence of the 
envoys the silk they had brought with them. 

The Soghdians were therefore compelled to find some other outlet for their 
silks, and it was at their suggestion that the Khan of the Turks entered into 
friendly relations with the Byzantines. The Emperor Justin II received them 
in the most friendly way and sent a return embassy to confirm his treaty with 
the Turks (56S-569). Thereafter the caravans were directed to the north, 
but the exact route is not known. 

The trade through Transoxania was only resumed after the fall of the 
T’u-chueh in the first half of the 7th century. 

In 630 the Northern T’u-chiieh who had split off from the Western Turks were 
totally defeated by the Chinese and there followed a period of fifty years of 
.slavery, which is referred to in pathetic terms in the Orkhon inscriptions 
In 659 the ('hincse subdued all the country of the Turks, but in bSi a new Khan 
arose named Kutlugh, who temporarily revived the prestige of his people by 
uniting them. He proclaimed himsell Khan of all the I'lirks, and after defeat¬ 
ing the Chinese, invaded the country of the Western Turks 

The Western Turks finally appealed t<> the Chinese to be allowed to occupy 
one of their provinces. On the death of Kutlugh. about bgi, his younger brothei 
Me-chiich became Khan of the Turks, who nevertheless still nmiained nominally 
vas.sal.s of the Chinese. Throughout his reign he continued to give trouble to 
the ('hinese, but we are toKl that owing to the rapidity of the moyements ot 
the Turkish hordes, who would appear suddenly on marauding e.vpeditions and 
disappiear again before the Chinese troops could arri\T on the scene, pitched 
battles were seldom fought. 

On the death of Me-chiieh in 71b. Kultaghin, the son of Kutlugh. assumed com¬ 
mand of the Turkish hordes and, having put to death the sons and brothers of 
Me-chiieh, placed on the throne his eldest brother under the title oi Bilga Khan 
In 731 Kultaghin died, and on his death the Chinese Emperor sent a mission 
under the Imperial seal to carry condolences to the great Khan and to make* 
offerings on his tomb The Emperor ordered an inscription to be engraved 
and a statue of the dead Khan to be erected, and a temple to be built, on the 
walls of which battle pictures were to be painted. Bilgii Khan in return asked 
for a Chinese princess in marriage. To this the Emperor agreed, but the Khan 
died by poisoning before the arrival of the princess This was in 734. The 
Emperor again sent condolences and ritual offerings to the Turks and ordered a 
further inscription to be erected. Such is the origin of the two monoliths of the 
Orkhon. 

Bilga Khan was succeeded by his son, who died after a reign of eight years. 
His dez^th followed by great disturbances throughout the country of the 
Turks, and in 745 the chief of the Uighurs became possessed of all the country 
of the Turks and put to death their last Khan. 
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After this date the Turks arc seldom mentioned in the liistory of China 
The last mention occurs in connection with an embassy sent to the Emperor of 
China in 941. Without doubt, after their conquest by the Uighurs, these 
Western Turks began to lose their identity, and were gradually absorbed into 
other branches of the same race. 

The Uighurs first appear in history in tin* sixth century, when they were 
known as the Kao-ch’e or " High Carts,” beitig one of the tw(j main divisions 
of the Turks in and around Northern Mongolia They re-appear in the seventh 
century under a new name Hui-ho, which is probably the Chinese rendering 
of the Turkish Uighur. In 742 they conquered Mongolia from the Nt)rthcrn 
Turks. Their period of greatness was about 750-850, corresponding with 
the zenith of the famous 'r'ang dynasty 'I'hey had their capital at Kara 
Halgassun in the Orkhon country Among their most important towns were 
Bishbalik, Kara-Khoja and Turlan i hey were finally defeated b\' the Kirghiz. 
They attained a very high level of culture, and rt‘cent archaiological reseaich has 
brought to light a \'ast amount of righiir literature and art. hroin this 
we learn that Christianity, Buddhism and Manicha(‘isin were all practised in 
their kingdom, the utmost tolerance being observed ; but ManicluK'isrn was 
the state religion. The Uighurs were certainly the most civilised ol‘all the 
northern neighbours of China ; and. though their kingdom was (k'.stroved in 
85f) by a Northern Turkish Tribe, the Kirghiz, they by no means disappear 
from history. Down to the filteenth century we constantly find small Uighur 
principalities and states springing up, while during ihv whole ol this period 
the Uighurs were (‘xtensivelv employed in Mnhammedan chancelleries, playing 
much the .same role in the (Government Offices of Turkestan as tlu* Panjabi 
Hindus under the Delhi Moghuls and the Bengalis undei the British in India 

The Uighur language bears the closest resemblance to the Turkish of the 
Orkhon inscriptions, and continued to be employed as a literary medium at 
auv rate down to th(‘ twelfth century. Prior to the conversion of the 
Uighurs to Islam, their language had been widely used for the translation of 
Buddhist, Christian and Manichae m works, which have only been brought to 
light in recent years. The 'Uu-chiudi and the Uighurs are therefore the two 
great branches of the Turkish-speaking family with whom all the Turks of 
to-day may claim relationship if only on linguistic grounds 

If the Iranian civilisation had tlu‘ upper hand in Turke.staii it did not hinder 
the Turks from cultural development. Buddhism was studied by the 'Furks 
with all seriousness, and apart from translations from the Chinese into 
Uighur of the best-known canonical works, we have* commentaries on the 
Abhidharma which have the appearance of notes taken by a* Turk while 
studying the Chinese originals. 

FinaUy Turkish got the upper hand in the whole region, so that by the 
end of the tenth century the Indo-Germanic languages. Soghdian, Oriental 
Iranian and Tokharian, had died out altogether. 
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Persian lias, however, survived in old Soghdiana. For in Smarkand and 
Bokhara one still hears both Turki and Persian in the bazaar. This Persian, 
known as Tajiki, differs in many respects from the Persian of Iran proper, 
and in it we have words which are to be met with in the Shah Nama, but are 
no longer current in Persia. As you are all aware, the Soviet has a*eated a 
separate Republic for these Persian-speaking Turkestanis called Tajikistan, 

A few words may be said in conclusion on the names Turk, Tatar and Moghul, 
which have given rise to much confusion. With regard to the name Turk, 
there can be no doubt that it was the name by which the Turks were known 
to others and among themselves in Central Asia in the sixth, seventh and 
eighth centuries. In their inscriptions they speak of themselves by this name, 
while the Chinese T’u-Chiieh is obviously a corruption of the same word. 

In these inscriptions they call their language Tiirkcha. 

As for the word Tatar, it is probably derived from the Chinese word Ta-ta 
or Ta-tse, which first appears in the Christian Era and corresponds more or 
less to the Greek term “ barbaros." It was applied by the Chinese to the 
peoples on their northern frontiers. The name Tatar is now only used by, and 
applied to, the Turks of the Volga and the Caucasus, the descendants of those 
Tatars who for several centuries ruled over part of Russia. 

The names Mongol and Moghul have of course a common origin ; and the 
Mongolians have survived as a race since the days of Chinghiz Khan. In the 
15th century Russian Turkestan was known to Muslim writers as Moghul- 
istan; and the famous Emperors of Delhi, the descendants of Tamerlane, 
were known as the Great Moghuls, though they were in reality not Moghuls but 
Turks. The Ghaznavid dynasty, which preceded them (c.900-1200 a.d.) 
in Northern India were, however, avowedly Turks, while the Slave 
d5masty which ruled over Northern India from 1206 to 1290 was founded by a 
Turkish slave named Kutbud-din. The reason why the Delhi Emperors called 
themselves Moghuls rather than Turks was probably not unconnected with 
their desire to claim descent from the great Chingiz Khan as well as 
from Tamerlane. 
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Tuesday, October i. .Automobile Engineers, Institution 
of, at the Royal Automobile Club, Pall Mall, S.W, 
8 p.m. Prof. W. Morgan, Presidential Address, “ The 
Member and tho Institution.'’ 

Wedmesday, October a.-Analysti, Society of Pubbe, 
at Burlington House, Piccadilly, W, 8 p.m. (i) Dr. 
H. E. Cox. '* Cheaiica] Tests in Relation to Fur 
Dermatitis.'* (2) Mr. J. H. Coste, “ Demonstration of 
a Nomogram for use in Gas Analysis.” (3) Mr. P. S. 
Arup, "The Composition of Irish Winter Butter.” 
(4) Messrs, W. R. Schocller and H. W. Webb, ” In- 


%e8tigations into the Analytical Chemistry of Tantalum 
Niobium, and their Mmeral Associates.” XVI. 
Observations on Tartaric Hydrolysis. XVII. The 
(^Quantitative Precipitation of the Earth Acids and 
certain other Oxides from Tartrate Solution. 

■J HURSHAY, OcTOBFR 3.. Arts, Royal Academy of, Burlmg* 
ton House, W. 4J0 p.m. Prof. Arthur Thomson, 
” Anatomy—The Erect Posture in Man and the 
Characteristic Features dependent thereon.” 

Engineers, Society of, at Burlington Hous^ l*iocadiUy, 
W. 6 p.m. Mr. W. J, Hadfield, ” ^me Road 
‘Questions.” 

1* RID ay, October 4. .Junior Institution of Engineers, 30, 
Victoria Street S.W, 7.30 p.m, Mr. C. I, Hifl, 
” Engineering Experiences on a Tea Estate in Assam. 
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Lecture III—THE SELJUKS 
(Dehvered May Uth, 1929.) 

In iny previous lecture I attempted to describe the manner in which the 
Turks migrated or drifted westwards from their ancient habitats in Mongolia 
into the fertile basins of the Hi and Tarim rivers, and even into Soghdiana 1 
brought the story down to the beginning of the eighth century, when a hnal 
effort on the part of the P^astern Turks came near to bringing about the lesto- 
ration of the United Turkish Empire, an effort which was frustrated by the 
diplomacy of the Chinese Such was the position wheui the Arabs, after wasting 
upwards of fifty years in desultory raids into Transoxania, set about the 
serious invasion of that country under their famous general Kutayba 
Towards the end of the eighth century we find two Turkish kingdoms on 
the Jaxartes : on the upper reaches of this river were the Karluqs, and on 
the lower the Ghuzz or Oghuz, a section of the Western Turks In and around 
Kashghar there was a third powerful Turkish kingdom belonging to‘the Kara- 
Khanids. [The main Uighur kingdom hrst estafilished in the middle of this 
century was brought to an end, as we have seen, bv the Kirghiz in the' middle 
of the ninth century.] 
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As we are only concerned with the migrations of the Turks I must now pass 
at once to the last decade of the tenth century, which saw the first beginnings 
of that great infiltration of this race into the middle and near East. 

In the interval the Abbasid Caliphs had become masters of all the country 
l5dng between Khorezmia on the North, Chinese Turkestan on the East and 
India on the South ; but already, at the beginning of the ninth century, the 
Caliph was losing his hold on the Eastern provinces of Islam ; and by the end of 
that century wc find there the Samanids, a native Persian d5masty exercising 
independent rule, though outwardly acknowledging the authority of Baghdad, 
with their capital alternatively in Samarkand or in Bukhara. The Samanids at 
the height of their power ruled over Khurasan, which then extended to the Oxus, 
and included Herat and Merv, Transoxania, the province of Ghazna extending 
from Balkli to the Panjab, and Khorezmia. Their most troublesome neighbours 
were the Turks on their Eastern frontiers. During the whole of the tenth 
century there were frequent incursions or invasions made from either side. 
We also hear of hordes of Oghuz Turkomans being allowed by the Samanids 
to occupy land in Transoxania, land suited only to nomads, and engaging in 
return to protect the frontiers from all inroads, and it is in this connection that 
we first hear of Seljuk, the grandfather of the two brothers who founded the 
Seljuk Empire 

We read in Gibbon’s Chapter 57 the following accurate description of the 
situation in Central Asia at this period . “In the decline of the Caliphs, and 
the weakness of their lieutenants, the barrier of the Jaxartes was often violated : 
in such invasion, after the retreat or victory of their countrymen, some wander- 
.ing tribe, embracing the Mahometan faith, obtained a free encampment in the 
spacious plains and pleasant climate of Transoxania and Carizme. The Turkish 
slaves who aspired to the throne encouraged these emigrations, which recruited 
their armies, awed their subjects and rivals, and protected the frontier against 
the wilder natives of Turkestan.” 

In the year 985 a branch of Turkomans under the leadership of Seljuk, 
separated from their fellow-tribesmen in and around Jand, in the lower reaches 
of the Jaxartes, turned Muslim and were allowed by the Samanid ruler to 
seftle in Nur, north-east of Bukhara 

The most redoubtable Turks on the Eastern frontier of Transoxania were 
at this time the Kara-Khanids, who are reported by legend to have embraced 
Islam in the middle of the tenth century. The Kara-Khanids, as near neighbours 
of the Uighurs, were probably more cultivated than the Turkoman Seljuks. 
In 992 Bukhapr was entered by Bughra Khan, who shortly after withdrew, 
owing, it appBrs, to ill health. But a fresh invasion took place in 995, and the 
Samanid king (Nuh), whose forces had been considerably reduced by revolts 
•within his kingdom, decided to appeal for assistance from Sebuktagin, a 
Turk who was governor of Ghazna, and had rendered great services to the 
Samanids. *In 999 Sebuktagin died and was succeeded by his famous son 
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Mahmud of Ghazna, who in the course of his thirty years reign made himself 
master of all the territory possessed by the Samanids. 

The Ghuzz Turks had by this time arrived in vast hordes in Transoxania, 
and already in the Samanid period many of them had settled round about 
Samarkand and Bukhara. The Ghuzz, like the Turkomans,,belonged to the 
Western Turks, and on arrival in Muslim territory soon adopted the religion 
of the Arabian prophet and always became rigidly orthodox Sunnis, a circum¬ 
stance which had a very far reaching influence on the history of Islam 

Later on bodies of these Turks began to penetrate into Khurasan from both 
sides of the Oxus, only to be driven out again by the Ghaznavids, and scattered 
westwards as far as Hamadan and Mosul, robbing and pillaging as they went and 
making good government impossible for the lesser princes of Persia and Mesopo¬ 
tamia. Thus gradually the whole of Northern Persia was overrun by Turks, 
who formed a valuable nucleus of partisans for the more or less organised hordes 
which were soon to arrive in Persia under the leadership of the indomitable 
Seljuks. One naturally asks what particular quality it was which differentiated 
the Seljuks from the numerous other hordes which were continually passing 
into Khurasan and beyond. 

The sudden rise of the Seljuks may probably be due solely to the pei^onal 
factor. Really capable men like Tughril and his brother f'haghri by sheer 
individual prestige attracted to their banners Turks of any horde that was in 
their neighbourhood - -just as Chingiz Khan,though actiialh’ a Mongol, attracted 
to his side countless Turks. 

That we know so little of the re.st of the (rhuzz is no doubt due to the fact 
that if they found no great leader, the name of their trib' or tribes would be 
ignored by native historians ; and having reached the end of their wanderings, 
they either became merged in the local population, 01 attached themselves 
to some new chieftain who might be moving iurther afield. 

We next hear of the Seljuks under the two brothers Tughril Beg and 
Chaghri Beg, the grandsons of Seljuk, forming an alliance in 1034 with the 
Ghaznavid Governor of Khorezmia, who had revolted against his masters. In 
the following year, dissatisfied with the treatment they received from the 
“ Khwarazm Shah,” they decided to follow the example of the other Ghuzz 
and cross the Oxus into Khurasan, where they managed to make themselves 
masters of the important towns of Nasa, Merv and Nishapur. A battle at 
Dandanqan in 1040 finally put an end to Ghaznarid rule in Khurasan and 
in the words of Gibbon ” founded in Persia the dynasty of the Shepherd Kings.” 

Mas'ud of Ghazna, who had been during this time mainly engaged with the 
affairs of India, now, too late, awoke to the gravity»of the situation in the North, 
and made several attempts to drive the Seljuks out of Khurasan : as did also 
his son Maudud, who succeeded him in A.D. 1042. The actual possession 
of this great province continued a question of dispute down to A.D. 1059, 
when, by a treaty, it was definitely ceded to the Seljuks together with Balkh> 
Herat and Sistan. 



1090 JOURNAL OF THE ROYAL SOCIETY OF ARTS. Oct. 4.1929 


While Chaghri Beg was left to consolidate the power of the Seljuks in 
Khurasan, Tughril Beg was pursuing a career of conquest in the West; and 
parcelling out his newly-acquired territories among his numerous brothers 
and nephews. These early conquests included Iraq, Kirman, Ararbaijan, 
Hamadan and Gurgan. He selected Rayy as his first capital. 

Persia was at this time split up into a number of independent principalities, 
which had nothing in common but a nominal recognition of the Caliph • and 
there could be no question of any combined effort on their part to show a 
united front to the advancing armies of Tughril. The once powerful Buwayhids 
who, since the middle of the tenth century had exercised complete control 
over the Caliphs of Baghdad, and had founded states in Southern Persia and 
Iraq, owing to family feuds had lost much of their former power and influence , 
and although they were able, by obstinate bravery, to delay Tughril’s progress 
through Southern Persia—notably at Kirman in 1047 and at Ispahan in 1051, 
which only surrendered after being completely starved out—they were obliged 
in 1055 to recognise defeat. 

In 1054 Tughril determined on a final coup, and after securing his flank 
by a successful raid into Azarbaijan, marched direct on Baghdad Here 
the political situation was all in his favour. The Shi’a Buwayhids had placed 
the aflairs of the orthodox Caliph under the control of a certain Basasiri, whost 
position had been much weakened by the hostility of the Beduin Chiefs ol 
fracj. Baghdad was moreover the scene of constant disputes between the 
Sunnis and Shi’as The arrival of the orthodox Tughril in the neighbourhood 
of Baghdad must have inspired new hope in the heart of the Caliph Kaim, 
who was even susiiected of having invited the redoubtable Turk to come and 
deliver him from his Shi'a guardians 

In December, 1055, Tughril entered Baghdad in state and was loaded >\ith 
favours by the Caliph, who seated him on a throne and clothed him with a robt‘ 
of honour. The conversation they now held was interpreted by Tughril's 
famous vezir Kunduri. Tughril probably only spoke Turkish, for none of 
the Seljuks were educated men, and we have it on good authoiity that even 
Sanjar, the last of the great Seljuks, was illiterate. They left learning and the 
encouragement of learning to their Persian ministers. We may recall that the 
great Emperor Akbar of Delhi is said to have been illiterate, but no one could 
accuse him of lack of culture. 

Meanwhile, at the approach of Tughril, Basasiri had tied, and although no 
opposition was raised against the Seljuk’s entry into Baghdad, the presence 
of his nomad hordes was by no means welcome to the inhabitants, and in order 
to avoid po^ible disturbances, and thus* preserve the political advantages 
he had gained, Tughril shortly afterwards left Baghdad, but not before giving 
his niece, the daughter of Chaghri Beg, in marriage to the Caliph, and thus 
cementing the good understanding arrived at between the first Arab in the 
land and tile self-made Turk. During the twelve months which followed 
Tughril and his generals succeeded in subduing Mosul and Diyar Bekr, 
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Meanwhile, Basasiri was planning revenge. He gathered round him many of 
the Beduin chiefs of Iraq, intrigued with the Fatimids of Cairo and even 
stirred up dissension among the Seljuks themselves, by inducing Ibrahim ibn 
Inal, a cousin of Tughril’s, who had been made governor of Hamadan, to revolt. 
It must here be noted that the Turks always retained the idea of the family, 
and though they recognised the head of the clan, they did not aim at sole and 
individual rule by one chief, but bestowed newly conquered territories on their 
immediate kinsmen, giving them almost independent powers. This .same 
characteristic is equally notable in the case of the Mongols at a later period, 
when Chingiz divided his vast Empire among his sons. This was a very di fferent 
policy to that pursued by other oriental dynasties, whose kings on accession to 
the throne were in the habit of putting to death, or at best blinding, all potential 
rivals, especially their brothers. The subsequent history (^f the great Seljuks 
goes to show how dangerous this policy might become when the Nomads began 
to settle in a strange land. The revolt of Ibrahim ibn Inal was a case in point, 
and the situation was only saved by the prompt action of Tughril, who sent 
three of hLs nephews to punish the rebel, and having captured him, caused 
him to be strangled with the string of his own bow. 

Tughril next turned his attention to Basasiri and his Beduin chiefs who had, 
in the interval, re-occupied the Residency in Baghdad ; and in a fierce engage¬ 
ment which ensued, Basasiri, deserted by his new allies, fell into Tughril’s 
hands and was beheaded. 'Ihis was in 1059, and aft(T this success the 
founder of the Seljuk state refrained from all furthcT aggression and set about 
the consolidation of his lunpire. 

Chaghri Beg had ju.st died, and his son, Alp Arslam, was given the Governor¬ 
ship of the Eastern provinces. Chaghri’s widow, who vas his second wife 
and the mother of his son Sulayrnan, was now married to Tughril. 

Although Tughril seems to have grown weary of campaigning, his ambitions 
were not altogether satisfied, and in spite of his old age he had made up his mind 
to ally himself yet more clo.sely with the Caliph, and sent his vezir Kunduri to 
ask for the hand of the Ceiliph’s daughter. But in spite of the deep obligations 
of the Caliph towards the man who had released him from the Shi’a tutelage, 
and in spite of the fact that Tughril could at any moment dethrone him, his 
aristocratic Arab blood revolted agaimst such an alliance with this crude 
Turkish chieftain,who was devoid of all the elegancies and nearly seventy years 
of age, and he at first refused. Some writers have also suggested that the 
initial refusal was prompted by a determination to make the price as high as 
possible, and indeed one of the conditions proposed was the immediate 
restoration of the Caliph's sovereignty over Baghdad. 

Not before the end of 1062 was Kunduri able to report a successful 
termination to these long drawn out negotiations, and at the beginning of the 
following year preparations were made for the marriage,which was to take place 
at Tughril's capital, Rayy. The princess on reaching Tabriz learnt, (we may 
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imagine to her great relief) that the bridegroom had died after a few days of 
illness. Thus was the great Tughril, on whom fortune had been so constant 
an attendant, cheated of his last great ambition. 

In less than twenty-five years, from their first successes in Khurasan in 
1037 down to the death of Tughril in 1063, these two brothers had con¬ 
quered the whole of Persia proper, and what is perhaps equally remarkable, 
had introduced orderly government into a country which for nearly two hundred 
years had been the scene of discord and civil war. But it was not only Persia 
that was resuscitated by the conquering Seljuks; Islam itself seemed on the 
eve of disruption : neither the Sunni nor the Shi’a Caliphs were able to give it 
an)d:hing approaching its earlier homogeneity ; there was no really paramount 
power in Asia. It was Tughril who revived the waning prestige of Islam ; who 
postponed for nearly two hundred years the extermination of the Baghdad 
Caliphate, and it was his conquests which paved the way for the foundation of 
the last great Muslim Empire, that of the Ottomans of Turkey The failure 
of the Crusaders to make a lasting impression on Asia may also be in a large 
measure accounted for by the existence of this strong Central Empire 

It is one thing to conquer, and another thing to hold, and we must not forget 
that the Turks, though great soldiers, were very seldom administrators ; but, 
like the early Caliphs of Baghdad, they turned to the Persians * and if the 
Seljuks were fortunate in their leaders, they were equally fortunate m the great 
Persian ministers they attached to their service ; without whom it is unlikely 
that they would have been so clearly distinguished from the many hordes of 
Turks who plimdered their way across Asia 

It was, however, a great misfortune for the oriental world that the race 
which contributed most to the strength and continuance of Islam should have 
been illiterate and uncultured barbarians This epithet does not, of course, 
apply to all the Turks ; for long before the time of Mahmud of Ghazna—^who 
at any rate attracted to his court the first men of letters of his day—^there 
were branches of the Turks, notably the Uighurs, who had taken to a settled 
life and had developed a literature of their own. The nomad Turk, however, 
had no predilection for letters or art, and in spite of the generous patronage, 
which men like the vezir Nizam ul-Mulk gave to literature and science, the 
triumph of the Turk over the Arab gave a permanent set-back to that 
appreciation of Western thought and science which the Arabs had displayed 
immediately after their emergence from the desert. For the Arabs who brought 
nothing with them but their rich language and its fine poetry, at once showed 
an eagerness to benefit by their intercourse with both Byzantium and Persia, 
and from the*treasure house of Greek Science laid the foundations of a vast 
literature comprising philosophy, mathematics and the natural sciences, 
which though it owed its origin to Greek or Syrian originals, soon took on a 
character of its own and gave rise to various native schools of thought. 

The Turks,* who brought nothing with them, cared for none of these things, 
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and it was only thanks to their cultured Persian advisors that Arabic learning 
and Persian literature survived. It is true the Seljuks did not, as did the 
Mongols two hundred years later, set out to destroy the monuments of Muslim 
literature, and this must be reckoned to their credit; for the Mongols, like the 
vSeljuks, had in their service men like Rashid ud Din and Juwaini the historians, 
who were the intellectual equals of Kunduri and Nizam ul-Mulk, but were 
powerless to stay the wholesale destruction of the libraries of Baghdad wrought 
by Hulagu. 

It should also be borne in mind that although the mass of these hordes were 
quite rough, their leaders often showed themselves susceptible to refined 
influences. A famous Muslim Geographer of the middle ages, speaking of the 
Turks, observes : " Their princes are warlike, provident, firm and just ; they 
arc distinguished by admirable qualities : the nation is cruel, wild, coarse 
and ignorant.” 

From the point of view of the peaceful merchant or cultivator it is difficult 
for us to judge whether they were able to notice any difference between the raids 
of the Ghuzz and the invasion of the Seljuks ; both were probably more alarming 
than the constant wars between the Ghaznavids and the local Persian princes 
In these last it was mainly the regular soldiers which w^re engaged, under 
trained generals, whereas the Ghuzz, who were solely bent on loot and pillage, 
were allowed to practice without restraint every kind of depredation. The 
military adventures of the princes and their generals often make good reading, 
and their prowess fills us with admiration—^but one is apt to feel the aimlessness 
of it all and to be disgusted by the wanton waste of human life, and to regret 
the absence of all cultmal interest outside the field of r^^ligious fanaticism ; 
a thick mist of battle, murder and rebellion seems to cast ns shroud over every 
page of Islamic history and leaves one with the impression that the average 
inhabitant of Persia and Central Asia spent his days in either apprehension 
or terror. And yet we know that in spite of these constant wars and rebellions 
the system of administration under the Samanids and the Seljuks was elaborate 
and sound in theory, and that on the whole justice was well administered. 
Moreover, in the midst of all this rivalry of warring chiefs and the burnings 
and pillagings of towns, the student in his cell, the astronomer in his tower, 
the poet at the court and the preacher in the mosque, still existed ; but as 
they are for the most part ignored by the chronicler of the day we must discover 
their existence by piecing together the broken mosaics which may be found 
after careful search in the rare books of travel, and in those rare passages in 
Persian poetry which contain personal allusions or references to passing events. 

Thanks to the preservation of Nizam ul-Mulk's ” Book of Government,” 
we have very precise information regarding his, Nazim ul-Mulk's> system of 
administration. As has already been mentioned, in the eyes of the Turkish 
nomads the Empire was the property of the whole family of the Khan ; and 
not only were entire provinces given over to uncles, brothers and sons, who 



1094 JOURNAL OF THE ROYAL SOCIETY OF ARTS. Oct. 4, ?:929 


ruled them in their own name, but there was further introduced a system of 
territorial fiefs (igtd's) which were distributed to distinguished soldiers in lieu 
of payment of grants or in part payment. Nizam ul-Mulk himself tells us that 
this was an innovation and that in the Ghaznavid Empire troops were paid in 
money (mly. Fief holders were only entitled to demand a specific sum from 
the inhabitants and had no rights over the persons’ property, wives or children 
of the population. 

The great vezir also describes the difficulties that were encountered in training 
nomad chiefs to adopt a sedentary life and to submit to the same administration 
as the settled population. Under former Persian rulers there had been a strong 
force of “ guards ” composed of bought slaves and mercenaries, and some 
means had now to be found whereby the nomad invadersr might be brought 
under the same system. In his Book of Government ” he gives a most 
interesting account of the measures he adopted for training large numbers of 
young Turkomans to become servants of the court, without interfering with 
the interests of the settled population. He was also strongly opposed to the 
holding of more than one post by any individual, as this tended to increase 
the numl>er of unemployed in the official class, who were always an element 
of unrest. 

Sanjar, having spent twenty years as virtual ruler of Khurasan, was destined 
to spend forty years as master of the whole Empire. His reign was distinguished 
by great successes and great reverses. Among the former were his conquests 
of Ghazna, Samarkand and Sistan. Among the latter was his defeat at the 
hands of the Kara-Khitais, which deserves special notice on account of its 
curious repercussion in Europe. Mahmud Khan, the Kara-Khanid King of 
Transoxania, had invoked Sanjar’s help against the Karluk Turks wht) had 
invaded his country The Karluks in their turn appealed for aid to the Gur- 
Khan (or Universal-Lord) of another group of Turks known as the Kara- 
Khitais. Negotiations for a peaceful settlement having broken down, mainly 
owing to the haughty attitude adopted by Sanjar, a sanguinary battle was 
fought in the Katwan steppe in September, 1141, in which the Seljuk army 
was totally defeated and fled, leaving half the army dead or wounded. The 
Kara-Khitais in the same year occupied Bukhara. 

The reports of this defeat, which reached Europe shortly after, led to the 
belief that the Seljuks had been defeated by a Christian prince on their Eastern 
frontier ; and hopes were cherished that a new Christian ally had suddenly 
appeared who would simplify the Crusaders’ task of attacking the Seljuks 
in the rear. It was actually this rumour which led to the belief in the Christian 
kingdom of Ptester John in Central Asia ; and there was this much of justifica¬ 
tion for the report, in that among the Turkish tribes fighting for the Gur-Khan 
some professed the Christian faith. 

The main cause of aniciety to Sultan Sanjar during most of his reign was 
Atsiz, the KhWarazm Shah who succeeded to the Governorship of Khorezmia 
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in A.D. 1128. Although when he died he was still the vassal of the Seljuk 
Sultan, he must be regarded as the real founder of the d5masty of independent 
Khwarazm Shahs, who in the thirteenth century were the last bulwark between 
Persia and the invading Mongols. l‘he story of the constant revolts of Atsiz 
and the repeated expeditions into Khorczmia of Sanjar make wearisome 
reading, and need only be referred to because they certainly hastened the 
break-up of the Seljuk Empire. 

It was however his near kinsmen the Ghuzz nomads in Khurasan who finally 
brought Sanjar s rule to an end. In A.D. 1153 the leaders of these Ghuzz, 
enraged at the Sultan’s attempt to subdue them to the rule of Persian officials 
and tax-collectors, rose in revolt, and not only destroyed his army but took the 
Sultan himself prisoner. He remained in thqir hands until 1156, when some of 
his faithful retainers managed to obtain his release by bribing his custodians. 
He was brought safely to Merv and began to collect a new army, but grief 
at the ruin and de.solation of his country, combined with old age - he was 
then seventy-two—caused his death a few months later. In these tragic 
circumstances did the Empire of the great Seljuks come to an end in A.D. 1157. 


EXHIBITIONS OF APPLIED ART. 


Modern Tendencies in Dicor vik'E . Messrs. Heal's, Tottenham ('ourt Road. 

Exhibition open till Oct. 31st. 

Mr. Ambrose Heal is a modc'ni rather in the way that Mr. Hcrnard Shaw is 
a modern He is direct and earnest, and never more conservative than when he 
is being emancipated. IMiich of Mr. Heal’s work, so excel * nt of its kind, seems 
to say : It's all right, mv dear man and woman in the street : you may come 
near me, you may even accpiire me, and I shall do you no harm. 1 am really as 
innocent as aspidi.stras. 

And so it is. Far, far better than aspidistras, too, and better than much that 
is truly antiejue or truly modern Mr. Heal’s work is not what we mean by modern. 
It insists on the intrinsic attractions of grain. Hut did not the eighteenth century 
do the same ? The eighteenth century insisted on something else at the same 
time : the twentieth century tends to expect materials and techniques to shiiulder 
responsibilities that are beyond them. 

Now in order to bring out the character of ix material, the artist or craftsman 
has got to do more than, so to speak, make smooth its path by choosing " artless ” 
forms. Nothing is more “ arty ” than artlessness, unfortunately. When art is 
not primitive it must have urbanity ; there is no possible compromise. 

To come to the present show at the Mansard Gallery. The furniture is in three 
kinds of wood: macassar ebony, walnut and oak. The first named is luxurious. 
The clear cut design of the suite in which it has been applied brings out the rather 
unsympathetic hardness of the wood, which is here inlaid with ivory. Altogether 
pleasanter is the French w^alnut suite, though the straight grain attracts too much 
attention to itself. It is advisable i elate artem more than this. Some of the 
designs in oak are still more agreeable. They are always educative : they state 
the problem well even when they do not solve it. 
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The general level of the textiles shown is a high one, and some of the patterns 
are very good. Artificial silk is here and there seen mixed with other materials, 
with a pleasant enough ellect: less sheen is imparted than one might expect. 

Some of the glass for table use is elegant. Tf one can be sati^fied with something 
less than Corbusier and Lalique, a visit to the Mansard Gallery is worth making. 


NOTES ON BOOKS 


Receni En(,lish Domestic Architecture. 1029. Edited by H. de C. Hastings. 

London : the Architectural Press. 15s. 

On the jacket of this book we see represented a sort of Mallet-Stevens or Corbusier 
house. At once our expectations are roused—or our fears confirmed. But in 
either case we shall experience a reaction when we open the book and turn over 
the leaves. For it is only at the very end that anything like the house on the 
jacket again makes an appearance. And then, on closer senitiny, the similarity 
to Stevens-Corbusier work is found not to be very complete. 

As the recent photographic exhibition at the R.T.B.A. gallery proved, English 
architects are not plunging enthusiastically into the ultra-modem movement 
where commercial buildings are concerned. The same restraint is shown in recent 
examples of English domestic architecture. Just as new plays woo London from 
an outer circle of theatres, so the new houses are making their shy debut on the 
outskirts of the metropolis, Of the hundred plates in this book only al>oiit half a 
dozen represent anything like the twefitieth-century manner. 

The Silver End garden village houses are not in ferro-concrete, nor is their 
fenestration characteristic of the European tendency to make the windows run 
the whole length of the building. Brick is the material userl; it is colour washed, 
so that one wonders whether the intention is to deceive the eye. There is absolutely 
nothing against deceiving the eye, but the deception, if such it is, fails here. The 
group of four cottages is most agreeable none the less, and also cheap, their cost 
working out at iid, per foot cube. In general form they are to all intents and 
purposes a compromise between the modem geometric and the Queeh Anne styles. 

But this IS beginning at the end. As Mr. Hastings says in his preface, " the 
houses have been arranged by the period in a rough chronological sequence, 
wherein the amateur of architecture may trace consecutively the effects of Tudor, 
Georgian, and modem Continental influences on contemporary thought." We 
start with a large and solid half-timber country house in irreproachable taste. 
Nor could erudition produce anything more satisfying than the house at Sandwich 
Bay by Mr. C. H. Biddulph-Pinchard. Those who disapprove of a great expendi¬ 
ture of money and ingenuity on recapturing effects of picturesque rusticity will not 
care for the thatched house on page 8. Its more modest tiled vis-d-vis perhaps 
just fails to charm by its very fidelity to a traditional method of panelling the 
walls. There results from this a stiffness which does not make for repose. 

At Withington, Gloucestershire, ’ as elsewhere, Mr. Leslie Mansfield’s conserva¬ 
tism is shown to be justified. The vast Ayrshire mansion by Mr. James Miller is 
equally sober and reasonable. The design of Braydon Hall, which has affinities 
to the two foregoing, is more concentrated and—one would judge from the 
Illustrations—more genial. 

With two charming weather-tiled cottages, by Messrs. Imrie and Angell, and 
Baillie Scott juid Beresford respectively, we leave the Gothic age behind and come 
to the stately, if somewhat complacent, renaissance house. Burdocks, by Mr. E. Guy 
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Dawber. The delects of 64 Park Street, page 35, are evident enough : unsatis¬ 
factory proportions and too many windows. No. 15 Church Row, Hampstead, 
on the other hand, is good : spontaneous without being particularly original, with 
excellent proportions and windows perfectly arranged. 

The two examples given of Mr. Clough Williams-Ellis’ work are puzzling, 
Caversham Place less so than the house at New Romney. Perhaps in a photo¬ 
graph the green-tiled mansard roof looks heavier than it does in reality. But 
that the house at New Romney has an air of w'hitnsical accomplishment there 
can be no denying ; it would be interesting to know how well it wore on increasing 
acquaintance. A certain apparent abruptness of colour contrasts is, perhaps 
unexpectedly, one of the most attractive points about ('aversham Place. The 
proportions and spaces here are suavely elegant : not merely safe, but individual, 
riussies. 

What one can see ot the house, page 63, by Sir fi^dwin f.utyens, is of a fine four¬ 
square solidity. The same architect's house at Gullane, page 85, has a similar 
character, and is built on an interesting plan with a semicircular frontage. 

It is a pity that no more complete view is given of the house at Sandgate by 
Mr. Basil lonides than that ottered by the two photographs on pp. 88, 8() There 
is no plan either, unfortunately. 

Then with New Ways, Northampton, by Professor Behrens and W J. iiassett- 
Lowke, we come to the frontiers of modernity. Mr. C. H. B. (lucnneH's house 
at Silver End, with .slate roof and tall chimneys, is not going to make* anyone 
write to the papers in alarm. But if anyone writes against Mr. T. S. Tait's 
Le Chateau, the defence will not be handicapped by any lack of ammunition for 
its artillery. 

Artificial Silk. By Ing. Dr. Franz Reinthaler, O.C). l^rofessor fur Technologic, 
Hochschule fiir Welthandcl, Wien. Enlarged and Revised Edition, translated 
from the Gorman by F. M. Rowe, D.Sc., F.I.C., Professor of Colour Chemistry' 
and Dyeing, Leeds University. London: Chapman anl Hall, Ltd. 2is. net. 

Recent developments in the importance of the artificial silk industry have led 
to the appearance of a number of text-books, amongst which the present volume 
occupies a prominent position. It is not a mere translation of Dr. Reinthaler's 
original work, published in German in igzO, but has been revised and considerably 
enlarged by Professor Rowe. The general intention of the book can be gathered 
from the author’s remark : “It is indeed particularly important that those engaged 
in merchanting textiles should obtain a deeper insight into the development and 
manufacture of artificial silks, in order that they may be in a better position to 
understand the manifold causes to which defective goods may be due ; to which 
Professor Rowe, in the Translator’s Preface, adds : “At the present time no one 
concerned with textile materials, and particularly with the dyeing of them, can 
afford to neglect to become acquainted with such information on the manufacture, 
properties, uses, etc., of artificial silks as is available for publication.’’ 

The task which the authors have thus set themselves has been successfully 
performed. The main account of the four principal methods of artificial silk manu- 
^ facture is preceded by a useful chapter on the chemical and physical properties of 
cellulose, and its behaviour under the influence of various conditions and reagents. 
The four methods themselves—viz., the nitrate, cuprammonium, viscose and 
acetate processes—are treated in considerable detail, and the recent modifications 
in the viscose process, introduced by Lilienfeld, receive due notice. A few subsidiary 
products, such as cellulose formates, Lilienfeld's ether silk, and thiourethane silk. 



1098 JOURNAL OF THE ROYAL SOCIETY OF ARTS. Oct. 4,1929 


are also described; and a brief account is given of the so-called 'staple fibre' 
industry, in which short lengths of fibre are worked up, sometimes in conjunction, 
with wool. The latter process attained some importance during the war, but in 
view of altered conditions is no longer very widely used. 

The properties of artificial silks next come unde’' review, and in natural sequenc- 
an important chapter sets out the various methods of testing in vogue at the 
present time. In the latter connection it may be of interest to note that the 
fluorescence reaction under the influence of ultra-violet light, though important 
results were expected from it, seems to have l)cen something of a disappointment, 
the effects being too much at the mercy of accidental factors. 

As is well known, the dyeing of the product has been found in the past to give 
rise to problems of extreme difficulty, which at one time threatened to impose 
severe restrictions on the whole artificial silk industry ; these, however, have now 
been for the most part overcome, and the successful methods in use, in so far as 
they have been divulged, are fully described. The manifold uses to which the 
final product can be put are next dealt with, though any description of the actual 
machines used in knitting and weaving has been judged to lie outside the scope 
of the book. In addition, .some attention is paid to a group of other products 
which may be manufactured from spinning solutions ; and there is also included 
a chapter, inevitably of a .somewhat ephemeral nature, on the economic po.sitiori 
of the industry. 
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In this, the final lecture of my course, I shall deal with the invasion of China 
and Middle Asia by the Mongols during the 13th century. It would take me 
outside the limits of this lecture if I were to dwell on the Mongol invasion of 
Europe. Although the migration of the Mongols was on an infinitely larger 
scale than the three movements of which I have already spoken, its influence 
on Asia has been less lasting than that of the others. The influence of the 
Arabs, for example, is ever before us in the wide-spread profession of Islam; 
the westward movements of the early Turks paved the way for the later 
supremacy of the Seljuks, which, in its turn, led to the subsequent domination 
of the Middle and Near East by the Ottomans. Mongol rule in Persia lasted 
barely 80 years and the Yiian dynasty in China rather less : and it is only in 
Southern Russia that we can readily detect to-day the ethnic results of the 
Mongol invasions, for it was in Russia and not in Asia that the descendants of 
Chinghiz Khan ruled for the longest period. 
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The name of Chinghiz Khan is commonly associated with the terrible invasions 
of Persia and Eastern Europe which were carried out by the forces which he 
had set in motion in the 13th century. It was in reality his grandson 
Hulagu who turned Baghdad into a smouldering charnel house, and it was 
another grandson, Batu, who invaded Europe. Chinghiz Khan himself never 
journeyed further west than the Oxiis or further South than the Indus. During 
his active career, extending over fifty years, he was fully occupied with the 
unification of the Tatar tribes, the conquest of Northern China and the over¬ 
throw of the powerful king of the Eastern Provinces of the Islamic world. It 
was another grandson, the famous Kubilai Khan, who completed the conquest 
of China, and founded the dynasty of the Yuan, which endured for seventy- 
five years (1257-1332). 

Harold Lamb, in his popular account of Chinghiz Khan, thus summarizes 
in a few words the career of his hero : “A Mongol nomad who had never seen a 
city, founded an empire that ruled half the world; a hunter and herder of 
beasts outmanceuvred and crushed the armies of three civilizations; 
a barbarian who did not know the use of writing made a code of laws for fifty 
peoples." 

Chinghiz was something moie than a ruthless barbarian at the head ol 
countless savage horsemen, and though he and his successors carried destruction 
and desolation into the faire.st lands of Asia on an unprecedented scale, what 
he achieved in unifying his empire, in organising his administration, and in 
codifying his laws, entitle him to unstinted admiration. As a world conqueror 
he docs not yield in eminence even to Alexander the Great ; as a legislator he 
may fitly be compared to Napoleon ; as an administrator h diowed a wonderful 
broad-mindedness in choosing the right men to .serve him no matter what 
their nationality ; as a general he was never out-manoeuvred and as a soldier 
he was the bravest of the brave. It is none the less astonishing that a man who 
displayed such gifts of statesmanship, foresight, love of just ice and real tolerance 
should have spread over half Asia the stillness of a churchyard. How can we 
account for his inhuman savagery ? and whence did he derive the ambition 
to conquer all the world ? He had nothing to preach, fox the Mongols, unlike 
the Arabs, had no slogan, no ntw culture to offer the conquered peoples, nor 
did he care for the things those conquered peoples possessed. 

If we consider for how many centuries the various hordes of nomads had 
hovered on the Northern frontiers of China, without ever making any mov( ment 
on a really large scale, we shall better realize the outstanding importance of 
the part played by this extraordinary man. All previous movements, whether 
towards China or toward s the Middle East, seem like so many aimless wanderings 
or haphazard raids which only took definite shape with the chance appearance 
of a great leader. With Chinghiz the case is different; for he seems from 
the first to have been inspired by a definite desire to conquer the whole world ; 
with the sole object of getting other nations to provide for himself and his 
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family. But how, one asks, did a man, brought up in the simple environment of 
a nomad camp suspect the wide extent of Asia ? 

He, of course, considered the organisation of his empire only from the point 
of view of nomad conquerors dominating civilized peoples. And what can 
have given birth to this spirit of World-conquest in this nomad chieftain ? 
His whole life was devoted to this one aim, and so powerful was this spirit 
in him that it seemed to survive his death and to pass as a natural heritage 
to his very numerous sons and their descendants. Though he cared nothing for 
human life, he cared a great deal about law and order. 

I fear I cannot, in this lecture, indulge in the anecdotal side of the career of 
Chinghiz Khan, for I am only concerned with him as the leader of his people 
and not as a hero of romance. It is interesting to consider how Chinghiz 
Khan came to enjoy such popularity in the West. How so much romance 
attaches to his name that any popular work written round it is at once assured 
of a market. When did this taste for Mongolia in the Middle Ages first manifest 
itself ? Marco Polo, who also makes a best seller, belongs to the same land and 
age. The only pity is that scholars have not the time for writing popular 
books, and that consequently the writers of them know nothing of the sources 
and never seem to know where to hnd the best information, thus leading the 
public astray. Now the sources are exceptionally plentiful. First of all there 
are the Chinese histories of the Yuan dynasty, which tell us about his early 
career and his conquest of Northern China, but very little of his achievements 
in the West; and secondly the Persian histories; and thirdly the Mongolian 
histories, which are mostly legendary. The monumental History of the 
Mongols by Sir Henry Howarth, though a mine of information, is actually 
only a compilation of second-hand sources, mainly French and Russian. 
By far the most important account of Chinghiz Khan in English is to be 
found in Professor Barthold’s Turkestan down to the Mongol Invasion 
(Publications of the Gibb Trustees, New Series, Vol. V, 1928). 

Certain writers on Mongolian history have held that if Chinghiz had not 
achieved the confederacy and overlordship of the Mongolo-Turks, circumstances 
were such that one of his rivals would probably have done so; for times were 
obviously ripe for the unification of these peoples. 

In order to imderstand the career of Chinghiz Khan wc must know something 
of the state of affairs in China at the beginning of the twelfth century. The 
anarchy which followed the fall of the T’ang dynasty in 906 gave the opportunity 
for a Mongolia^ tribe known as the Ch’i-Tans or Khitais (whence our word Cathay) 
who had recently conquered Manchuria to invade Northern China. In 963 
Southern China was brought under the rule of the Sung dynasty, who had to 
protect their frontiers, not only against the Khitais in the North, but against 
the Tunguts in Kan-Su. During the greater part of the eleventh century the 
Khitais and Sung rulers lived in peace. In 1114, however, a Manchu people 
called the Jui^chen, who were vassals of .the Khitais, revolted, and having driven 
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their former masters out of Northern China, founded a dynasty known as the 
Chin or Golden, with their capital at Peking. The chief of the Khitais, Ye-liu- 
ta-shih, fled with his people from China and, after years of wandering, arrived 
in the country of the Uighurs, in the Hi basin, who had been his vassals, and 
now received him as their over-lord. In the course of the next few years he 
conquered Kashghar and Khotan, destro5dng the power of the local dynasty 
of Kara-Khanids. He also made the Khwarazm Shah, Atsiz, his tributary, and 
captured Transoxania ; finally, in 1141, he defeated the Seljuk Sultan, Sanjar, 
at Katwan, in the famous battle to which I referred in my previous lecture. 
He was now proclaimed Gur-Khan, or universal lord of the Turks, and his 
newly-founded dynasty is known as the Kara-Khitais. His kingdom now 
comprised all the lands of the Turks, from the country of the Uighurs to the 
Sea of Aral. He made Bala Saghun on the Chu river his capital. This empire 
lasted down to 1211, when their power was destroyed by the Khwarazm Shah. 

At the time when Ye-lui ta-shih was forming his new Turkish empire in 
the West, the Tatars of Mongolia were rapidly growing in strength and were 
causing much anxiety to the Chin Emperor. One of the most formidable of 
these peoples were the Keraits, a Turkish tribe who had been converted to 
Christianity by the Nestorian bishop of Merv in the eleventh century. Among 
the vassals of the Karaits who aided them in their wars against the Chin was 
a confederacy numbering upwards of 30,000 families inhabiting the prairies 
round about the Onon and Kenilen rivers. The head of this confederacy 
was a certain Yisugai who married the daughter of the Karait prince, by whom 
was bom to him a son named Temujin, afterwards known as Chinghiz Khan. 

On the death of Yisugai in 1167, Temujin, who was twelve years of age, 
was considered too young to succeed his father, and the King of the Taijiut 
was elected as chief of the confederacy. The active career of Temujin did not 
begin until twenty-one years after his father's death; not that the young 
man was idle during these years ; on the contrary he was, with the wise counsel 
of his mother, steadily paving the way for his future career; and alwa}^ 
watchful for the moment when he should be strong enough to seize the leader¬ 
ship of the confederacy, from which he had been excluded by reason of his 
tender age. Temujin, during these years managed to retain personal inde¬ 
pendence with only a very small following, but in 1188 this following had 
attained such large numbers that he felt strong enough to give battle to his 
rivals the Taijiuts. In the fierce contest which ensued, Temujin owed his 
victory of 13,000 over 30,000 men to his tactical skill, and with it began his 
triumphant career as a conqueror. His next task was to subdue the Merkits 
who lived round the lower shores of lake Baikql, and during the next four 
years he was engaged in constant warfare with them without any conclusion 
being reached. 

Temujin was a vassal of the Keralt Khan. In 1203 a Mongol named Jamuka, 
who had been blood-brother (Anda) to Chinghiz and had subsequently turned 
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against him, took refuge with the Keraits and managed by intrigue to turn 
the Keraits against Temujin, and open war was declared. This put Temujin 
for the first time in a position of real independence ; and in a fierce battle which 
ensued, the Keraits were utterly defeated, and their king fled to the king of 
the Christian Naimans, while the Keraits themselves surrendered body and 
soul to Temujin. 

In the following year Temujin attacked the Naimans who occupied the 
Southern plains of the Altai range, and were vassals of the great Kara-Khitai 
Emperor. JVith the defeat of the Naimans (1206), Temujin had made himself 
real lord of Mongolia. The Khan of the Naimans was killed, but his son, 
Kuchluk, escaped and fled to the Gur-Khan of the Kara-Khitais, whom he 
succeeded in 1212. It was only after the subjugation of the Naimans that the 
transaction of business in writing was instituted by the Mongols. A Uighur 
who had been the keeper of the seal to the Naiman Khan, was appointed to 
the same office by Chingiz, and was commissioned to teach reading and writing 
to his sons. The Uighurs thus became the first counsellors of the Mongols 
in their new capacity of a world state, and it is impossible to overestimate 
the important role they played in consolidating the Mongol Empire. 

In 1206 Temujin held a grand Kuriltai of all the chiefs, at which he received 
the titles of Suiu Bogdo “ Son of Heaven," and of Chinghiz, whence the name 
of Chinghiz Khan by which he has ever since been best known. (The real 
meaning of this title has not yet been discovered). Some further trouble from 
the Naimans and Merkits was disposed of without much difficulty. In the 
South West, Chinghiz was recognised by the idtiqut of the Uighurs, who had 
been vassals to the Kara-Khitais (1209). Finally the Karluks and the Kirghiz 
submitted (1218). 

Having thus effected the unification of the Tartars, Chinghiz turned his 
attention to the Tanguts of Kansu (1205-09). He aided the Ongiits and 
the Ch’i-Tans in their revolt against the Kin—and by 1215 the Mongols had 
possessed themselves of the Kara-Khitai Empire, and had revived the old 
Turkish State. 

According to the Chin Shih, Chinghiz was tributary to the Chins down to 
I2ii,when he withdrew his allegiance and made his first eruption into Northern 
China. 

The conquest of Northern China was a very long and difficult task, for the 
Chin Manchus were a loyal and devoted people and offered the most stubborn 
resistance. It required 4 years for Chinghiz to capture Peking, which finally fell 
in 1215, and another three to subdue the rest of Northern China. 

Seeing that my subject is the westward migration of the Mongols, I cannot 
dwell on the campaign in China. 

After the fall of Peking, Chingiz again turned his attention to the Turkish 
tribes bordering on the Islamic provinces of Khorezmia and Transoxania, 
the Uighurs, the Karluks and the Kirghiz. Presumably for strategic reasons 
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he now transferred his capital from Karakorum to Bala Saghun on the river Chu, 
the former capital of the Gur-Khan of the Kara-Khitais. 

Tt is at this point necessary tointroducethe Khwarazrn-Shahs, who by the end 
of the twelfth century had become masters of nearly the whole of the Empire 
of the Great Seljuks. 

The famous battle of Katwan in 1141, was the result of an appeal made by 
Mahmud Khan, the Kara-Khanid king of Transoxania, to San jar for help 
against the encroaching Karluks, who in turn had invited the aid of the Kara- 
Khita'is. The Khwarazm Shah at this time was, as we have seen, a vassal of the 
Kara-Khitais; this fact did not hinder him from carrying his armies into the 
West and the East, and'Ala ud-Din Muhammad, who reigned from 1200 to 1220, 
by the year 1214 had made himself master of Khurasan in the west, had driven 
the Kara-Khitais out of Transoxania and had captured Halkh, Herat and 
Ghazna in the South. Sultan Muliammad in 1215 turned northwards to 
attack the Kipchaks.and it was in this campaign that he first came in contact 
with the Mongols, then pursuing the Merkits who had fled westwards. 
It is important to realise that this encounter did not in any way affect the 
relations of the Khwarazm-Shah with the Mongols, as will be seen from the 
exchange of friendly embassies which now followed. 

In T2 i 6 the Sultan, having learnt the news of the fall of Peking, sent an 
embassy to Chinghiz Khan, probably with the object of finding out more 
about this great conqueror. Chinghiz received the envoys well, and told them 
to inform their master that he regarded the Khwarazm-Shah as the ruler of the 
West, and himself as the ruler of the East; that he wished to remain on peaceful 
terms with him and to encourage free intercourse of merchants between their 
two countries. This would go to show that at this ti'ee Chinghiz was not 
dreaming of world-wide dominion ; and certainly did not contemplate invading 
the Sultan’s territories. 

In 1218 Chinghiz sent a return embas.sy which was received none too gracious¬ 
ly by the Sultan (probably in Bukhara); with a proposal for an alliance, or 
at least a regular commercial treaty. To this the Sultan, after some hesitation, 
agreed, though he was unwilling to recognise the supremacy of the Mongol Khan. 
Either simultaneously, or very shortly after the embassy, Chinghiz had sent a 
caravan of four hundred merchants to Khorezmia. On reaching the frontier 
port of Otrar, near the Jaxartes, these merchants were plundered and put 
to death by the local governor, and although it appears that the Sultan was 
in no way responsible for this wanton and cruel act, war between the two 
rulers was now inevitable. Before opening hostilities, however, Chinghiz 
sent three envoys to ask satisfaction for this outrage ; one of these envoys was 
put to death by the Sultan’s orders and the other two were sent back after 
having their heads and beards shaved. 

War was now inevitable: but had not such a good excuse been offered 
to Chinghiz it was obviously only a matter of time for him to turn his attention 
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to these rich neighbouring lands, and the weakness of Sultan Muhammad's 
kingdom must sooner or later have proved an irresistible temptation to the 
mighty conqueror. We cannot therefore put the blame entirely on the 
Khwarazm Shah for the westward march of the Mongols, still less can we 
accept the suggestion made by a Muslim historian that the Caliph of Ba|^hdad 
had invited Chinghiz to attadc the Sultan, of whose power he was jealous. 

In 1219 Chinghiz set out from his headquarters at the head of the largest 
force he had yet employed in one campaign, accompanied by his four scms. 
Seeing that a large force had to be left to continue the war in China, which 
had by no means ended with the fall of Peking, the actual MongoHan troops 
with Chinghiz have been estimated by Prof. Barthold at*70,ooo. To this number 
must be added the subjected peoples, including many Muslims, bringing up the 
total to about 200,000 men. The forces at the disposal of the Sultan were 
probably twice that number, mostly mercenaries. Professor Barthold thus 
describes the method of warfare always adopted by the Mongols in settled lands: 
" Everywhere the defenceless inhabitants of the villages were driven in large 
numbers t6 assist the Mongols in besieging the fortified towns; in storming 
fortifications the Mongols used to drive these unfortunate wretches in front 
of them so that they received the brunt of the hail of arrows and prepared 
the way for the army following them." 

By the end of 1219 Chinghiz had established himself firmly in Transoxania, 
having captured both Bukhara and Samarkand. Chinghiz himself did not 
travel further west than Bukhara. The Sultan fled ignominiously into Northern 
Persia and managed to elude the pursuing Mongols. Finally he took refuge 
in an island of the Caspian, not far from the modem Astarabad, where in the 
following year he died in utter destitution. His valiant son Jalal ud-Din 
continued the unequal struggle, which ended with his defeat by Chinghiz on 
the banks of the Indus in 1221. For the Mongols had turned southwards 
and had captured and reduced to ruins Herat and Ghazna. It was while 
Chinghiz was resting on the banks of the Indus that he received news of a revolt 
in the north of his dominions which caused him to retrace his steps. 

After spending a few months on the Indus, he returned by the way he had 
come and wintttttd in Samarkand. It was on this return journey that he was 
met by the Taoist priest, Ch'ang Ch’ung, whom he had invited to come and 
discuss with him religious matters. Ch'ang Ch’tmg, accompanied by a Kerait 
Christian Chingay, set out to find the conqueror at the beginning of 1219, 
when Chinghiz was stUl on the Irtish, and only overtook him nearly three 
years later in the neighbourhood of Samarkand. The narrative of this holy 
man's journey, told by one of his diciples, is a document of the greatest interest 
and gives us a wonderful picture of China and Turkeortan in the thirteenth 
century. The account of Ch'ang Ch'ung's first interview, through an interpreter, 
with the Emperor is worth quoting. The Emperor said : " You have come 
to see me, having travelled 10,000 li. I am much gratified." The Master 
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answered; The wild man of the mountains came to see the Emperor by 
order of his Majesty. It was the will of heaven." Chinghiz invited Jiim to 
sit down and ordered a meal to be set before him. After this he asked : "Sainted 
man, you have come from a great distance. Have you a medicine for immor¬ 
tality ? " The Master replied : " There are means for preserving life, but no 
medicines for immortality.' ’ Chinghiz lauded him for his sincerity and candour, 
and, by imperial order, two tents were pitched for the Master east of the 
Emperor’s tents. 

The next three and a half years he spent in and around Transoxania. News 
of a revolt of the Tunguts made Chinghiz, in 1225, withdraw to the East, 
never again to turn his face Westward It was while setting out on a fresh 
expedition into China, at the end of 1227, that he died at the age of seventy-two, 
an old and tired man. The funeral escort that bore his body to its final resting 
place put to death every person that they met—as was the Tartar practice— 
possibly so that the great Khan’s burial place might not be divulged. 

The history of the dynasty reports that when he felt death was approaching 
he thus addressed those gathered round him : " The best troops in China are 
those of T’ung Khan, but owing to their geographical position it is hard to 
surprise them," and proceeded to describe a stratagem whereby these people 
might be drawn out, and, being fatigued by a long journey, be open to attack, 
" Then we can certainly destroy them." 

In these dying words we see the undying love of conquest and destruction 
which possessed this most gifted and most brutal of conquerors ev en at the 
moment of death. 

And now for a period of thirty years Central Asia was spared further horrors. 
It was during the reign of Chinghiz Khan’s son, Ugedci that the invasion of 
Central Europe took place, and it was only the death of this prince in 1241 
that saved Europe from being entirely overrun by the Mongol hordes In 
1248 another grandson of Chinghiz Khan, named Mangii Khan, succeeded to 
the overlordship of the Mongols, and it was he who again set in motion fresh 
western campaigns, and for the special subjection of the western lands of 
Islam he appointed his brother Hulagu, who crossed the Oxus in 1253 at the 
head of some fifty or sixty thousand men. Such had been and still was the 
state of disorder and anarchy in Persia since the last Mongol invasion that 
Hulagu was actually met and. welcomed on Persian soil by a number of local 
princes and governors, and his response to this invitation offers another example 
of that extraordinary mixture of destruction and good government which 
characterised Mongol rule. 

Ooih 0f HUlagu's first acts was the destruction of the great stronghold of 
the AiSessins, Alamut. Marching through Persia by slow but sure degrees, 
he finally reached Baghdad on January 18,1258. Many descriptions have come 
down to us of the terrors of the sack of Baghdad and the destruction of her 
buildings, the slaughter of her inhabitants, and the murder of the Caliph. 
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Without quoting any of these I would like to mention two anecdotes which 
illustrate the terror which the Mongols inspired. These men rode about on 
little ponies, their toes almost dragging on the ground, armed only with bows 
and arrows. It was said that a single Mongol would enter a village, wherein 
were many people, and would continue to slay them one after another« none 
of them daring to raise a hand against this horseman. Another Mongol, having 
taken a man captive, but having no weapon wherewith to kill him, said: 
** Lay your head upon the ground and do not dare to move,” and he did so, 
and the Tatar went and fetched a sword and returned and killed him. 

A Persian related the following : “I was going with seventeen others along 
a road and there met us a Tatar horseman, who bade us bind one another’s 
arms. My companions began to do as he bade them, but I said : ' He is but 
one man, why should we not kill him and flee ? ’ They replied : * We are 
afraid,’ and not one of them dared to move, so I took a knife and killed him.” 

There still stands in Baghdad to-day a beautiful minaret-shaped tower, which, 
the latest researches seem to prove, was built by Hulagu himself ! It is inter¬ 
esting to note that the chief commander of Hulagu’s forces at this time was 
a Christian Nestorian named Kit Buka ; moreover, Hulagu had himself married 
a Nestorian lady named Dokuz Khatun, who was the grand-daughter of the 
last King of the Keraits, Wang-Khan Tughril. 

Having thus completed one of the most terrible deeds recorded in the history 
of the world, Hulagu continued his western march in the hope of subduing 
the remaining Muhammadan states. Crossing the Euphrates he carried havoc 
and slaughter into Mesopotamia and Syria. In Aleppo alone he put 50,000 
people to the sword. But even the Mongol resources in men were nearing an 
end ; for at the same time they were fighting in China and Southern Europe ; 
and Hulagu now at last met an enemy who was prepared to stand up against 
him in the person of the Mamluk Sultan Baybars. In 1260 on the field of 
Ayn Jalut near Nazareth, the Mongols met with their first defeat, and Egypt, 
Syria, Arabia and Asia Minor were saved from sharing the fate of Baghdad. 

In 1259 Mangu Khan was succeeded by his brother, the famous Kubilai Khan 
(of Xanadu fame) who shortly after conferred on Hulagu the title of II-Khan, or 
Provincial Kh^, of Persia, a name by which the dynasty of Hulagu and his 
successors is known. 

Hulagu dying in 1265 was succeeded by his spn Abaqa, who also suflered a 
defeat at the hands of Sultan Baybars in 1277. 

The Mongols had hitherto shown themselves tolerant towards all religions, 
except Islam. Chinghiz Khan professed Shamanism, and his wife was Christian. 
They had, however, like the Seljuks,been quick to appreciate the administrative 
genius of the Muslim Persians, and gathered round them men of science, poets 
and historians, and the 60 years of Il-Khanid rule in Persia was rich in literary 
achievement. The wonder is that those cultivated Persians like Juwayni 
and Rashid ud-Din, the administrators and historians, could bring themselves 
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to serve the men who had laid waste their country and destroyed so many 
libraries. 

A similar case is offered by the willing service rendered to the unlettered 
Seljuks by men like the Vezirs al-Kunduri and Nizam ud-Mulk who were also 
both historians. 

During the rule of the Il-Khanids (1295-1304) Persia enjoyed something 
more nearly approaching peace and quiet than she had known for centuries. 
The accession of Ghazan the Seventh Il-Khanid, who adopted Muhammadanism 
with strong Shi’ite proclivities, marks the definite triumph of Islam o^'er Mongol 
heathenism and the beginnitig of the reconstruction of Persian independence. 
His conversion was regarded with disfavour by mari}'^ of the Mongols, and led 
to rebellions which Ghazan suppressed with a ruthless hand. 

He was constantly engaged in war with the Mamluks of Egypt with varying 
success, but finally in 1303 his forces were utterly defeated by the Egyptians, 
and one can picture the exultation of the inhabitants of Cairo when they beheld, 
being led through the cil> as prisoners, 1600 of these terrible Mongols, each 
bearing slung round his neck the head of one of his dead comrades. Ghazan 
never recovered from the vexation and shame of this defeat, and died in the 
following year. E, G. Hrownc thus writes of him in his Persian Literatufe under 
Tartar Domination : ‘‘ I'he mourning for his death throughout Persia was 
universal, and appears to have been sincere, for he had restored Islam to the 
position it occupied before the inva.sion of Chingiz Khan, repressed pagani.sm 
and reduced chaos to order .... He was devoted alike to arts and crafts and 
to the natural sciences, especially to architecture on the one hand and to 
astronomy, chemistry, mineralogy and botany on the other. He was extra¬ 
ordinarily well versed in the history and genealogy of thp Mongols, and besides 
Mongolian his native tongue, was more or less conversant with Persian, Arabic, 
Chinese, Tibetan, Kashmiri and, it is said Latin. . . . Previous Mongol 
sovereigns had, in accordance with the custom of their nation, always taken 
measures to have the i)lace of their burial concealed. Ghazan, on the other 
hand, specified the place where he should be buried, and spent large .sums in 
erecting and endowing round about his mausoleum a monast erv for dervishes’ 
colleges, a hospital, a library, an observatory, a philosophical academy, etc. 
etc.” 

It is indeed curious to contrast this passage with those relating to the sack 
of Baghdad, and to realise that less than fifty years after the merciless 
destruction of all that Islamic culture stood for by Hulagu, his great grandson 
should a^ a devout Muslim devote so much time and money to precisely the 
contrary object, though Ghazan could not of course bring back thr dead to life ! 

Ghizkn was succeeded in 1305 by his brother Uljaitu, who had been baptised 
into the Christian Church as a child, but was afterwards converted to Islam by 
his wife. He corresponded with various European courts, and some of the 
letters on both sides are extant, but he seems to have hidden from Pope Clement 
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V, Philip le Bel and Edward II the fact that he had renounced Christianity. 

I hav6 now reached the end of my lectures, but I fear that the ground which 
I had hoped to cover could not fittingly be compressed into the allotted space. 
I shall, however, be satisfied if I have succeeded in giving you some idea of these 
great semi-military migrations which form the outstanding landmarks in the 
history of Central and Middle Asia between the rise of Islam in the VII century 
and the fall of the Baghdad Caliphate in the XIII. Although I have avoided 
as far as was possible the introduction of imfamiliar names, I fear their number 
is great. There is, however, no reason why such names should remain unfamiliar 
to us, for our knowledge of history should certainly include that of Asia, and 
there is no reason why Oriental heroes and the geography of Asia should not 
become part of our general knowledge. 

NOTES ON BOOKS. 

Unemployment : its Cause and Cure ; an Enquiry Authorised by The 
General Federation of Trade Unions. Summarised by W. A. Appleton, 
General Secretary. London : Philip Allan & Co., Ltd. 5s. net. 

The summarist, Mr. Appleton, in a formal presentation to his Federation 
(pp. V-VII), mentions nineteen persons who have helped by taking direct or 
indirect part in the production of this book ; and expectancy may be stimulated 
by the hope of something exceptionally exact, pertinent and profound, as being 
the joint effort of twenty select individuals. 

The text commences on p. i with a somewhat impertinent truism:—” The 
fact of unemployment needs no demonstration.*' We have discursive items 
till we reach the middle of p. 3, where we read of the prominent place now given 
to “ repeated assertion." After this the actual subject matter of the book comes 
well to the front in an effort to instruct the reader as to " what is meant by 
causes." We are told that some of the helpers did not " clearly understand 
that causes are antecedents invariably and unconditionally followed by certain 
effects." 

Mr. Appleton appears here to be solving Ughtly and assertively a problem 
which has baffled thinkers through the ages. Let us make an application of his 
doctrine. One may say that for us non-polarites night invariably and un¬ 
conditionally follows each day; therefore night is the cause of day. Another 
may similarly argue that day is the cause of night. Thus we arrive at a 
contradiction or an absurdity, and the doctrine of sufficient reason, as used by 
Leibnitz, gives us no help in making a choice. In addition, Mr. Appleton, who 
seems to think that he holds the key to the problem of the ages as regards causation, 
refers vaguely on p. 3 to " —the modem conception of various causes combining— "; 
but he does not seem to accept that doctrine which comes first from a thoughtful 
study of the calculus. This doctrine is that summation can only be exactly or use¬ 
fully applied to such factors, data, features, elements or Babjects as possess some 
inherent and definitely measurable aspect of quantity common to all of them ; 
a doctrine often lost sight of in our day. 

The concluding chapter, pp. 162-182, is termed an i^ppendix, and it treats of 
" Foreign Exchanges in relation to Unemploymenlf.^’ The author, Mr. R. F. 
Harrod, is introduced to us on p. vi as one who ^vtMNmded early discussions, but 
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whose Umversity work at Oxford prevented further attendance. Mr. Harrod 
lucidly, pertinently and concisely discusses the factors which make sudden and 
considerable variations in foreign exchange so embarrassing in relation to contracts 
and manufactures, pp. 163-164. Further, on page 164, he commences a useful 
study of depreciation as affecting local and foreign trade ; much tabulated matter 
of importance following. This chapter by Mr. Harrod, with a few additional 
notes and references, would make a useful booklet for business men, the clear, 
concise and exact style being an important consideration. 

Chapter VII, ** The Effects of War,** pp. 73-86, offers some difficulties, owing 
to the two senses in which the term war is understood by Mr. Appleton’s helpers, 
(x) International Fighting; (2) Strife between Capital and Labour. It is, 

however, tolerably evident that in most cases our summarist soon breaks away 
from the bonds, and expresses his own view; also, as far as we grasp his view, 
it is that (i) and (2) are fundamentally similar. The danger of any such view 
appears to rest in an ultimate expression which may put private disputes into 
parity with inter-state warfare. 

Mr. Appleton tells us that remedies for both aspects of warfare are similar, and 
he illustrates^this by reference to the great dispute in the coal industry; 
** humanity,** ** ethical education,** also other virtues of like kind, leading to 
arbitration rather than fighting. 

Mouseion. Bulletin of the International Institute of Intellectual Co-operation. 

April number. Paris. 16 francs. 

The museum staffs of the world form, as it were, a cadre of civilisation. They 
are mostly not well paid for their services, which are not on that account given 
grudgingly. 

There has always been less rivalry of a hostile hind in the intellectual field than 
in any other, but the Institute of Intellectual Co-operation is not superfluous. 
Mouseion, which appears three times a year, in April, September and December, 
should be welcomed as providing a voice for that body of men of learning and 
taste the weight of whose prestige is the measure of the community’s enlightenment. 

Mouseion has the agreeable lormat, feel and appearance of a high-class French 
review. The contents of the April number range from descriptions of museums in 
places so far apart as Cardiff and Albania to analyses of methods for subjecting 
pictures to scientific examination. There are four main heads : La vie des Musics, 
la technique des Musics, les catalogues des Musics, and a report of the proceedings 
of the Office International des Musics. The articles are illustrated by eight plates. 

One of these shows the experiment on artificial lighting that is being made by 
the Ryjksmuseum at Amsterdam. The picture chosen for the purpose is 
Rembrandt’s so-called Night Watch. Here is a proper setting for a masterpiece, 
and an example to be followed. The most famous, the noblest picture in Belgium 
is crowded into the comer of a church, barricaded by a stall laden with photo¬ 
graphs of itself, so placed that one half of the panels are bathed in sun while 
the other half are plunged in shadows, and finally, is the subject of a kind of 
abbreviated lecture in a bewildering succession of tongues. 

M. Andx6 Blum’s article on the scientific examination of pictures is most inter¬ 
esting, though, as he says, science cannot go so far as to give the critic ” des solutions 
toutee faites et d6finitives.” Before the seventeenth century it was the rule for 
painters to know the chemistry of their technique. Certain fine qualities are hardly 
to be expected in the work of artists who rely too much on their colourman. 

There is an interesting note under the hea^g of the U.S.S.R. There are now 
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six hundred small museums in Russia made up of accurate copies of works of art» 
which are produced in Leningrad under the supervision of the Direction gin^rale 
des Sciences. 

Catalogues of Wall Papers. Victoria and Albert Museum. 35. 

Not only is this catalogue illustrated, it also contains an introductory historical 
essay by Mr. C. C. Oman, in which the evolution of wall papers is most interestingly 
described. 

Like mankind, wall papers do not progress with any inevitable steadiness. They 
too have had their ups and downs. Owing to their recent " down " they have been 
in disgrace with the mass of less affluent people of taste, who have blotted them out 
with distemper. But there are signs of a renaissance. Artists are again applying 
their talent to making designs for wall papers as for everything else that pertains 
to the machine-produced interior. 

Among the most agreeable of these contemporary designs are direct imitations 
of marble, for use, admittedly, in a sophisticated environment. Now, as Mr. Oman 
says, "at no time has the inspiration of wall-paper been entirely ^original." At 
first textiles and wall paintings were imitated ; later, sculpture, stucco-work and 
panelling ; later again, leather-work. Technical limitations were by no means 
artistic limitations; indeed, it is only when technical progress had outstripped 
workmanship that there came that “orgy of complicated designs," the litter from 
which has not been cleared up to this day. 

" The Gothic revival must bear the blame tor the production of some of the 
most offensive designs " ; but some of the early " original " designs for nursery 
paper were no better. " If the artistic taste of children can be ruined in the nursery, 
a paper such as No. 66 (V. & A.) . . . must be htld re.spon.sible for many 

intellectual murders." The tide turned again in the sixties, when the influence of 
William Morris bt'gan to be felt in this as in other departments of craftsmanship. 

An amusing sidelight on the seventeenth century is oftered by a quotation from 
a letter from the Bishop of London to the Warden and Masters of the Stationers’ 
Company, in which the. Bishop requires them to " . . . Damask or obliterate 

whatsoever Sheets you have seized of a book called Leviathan . . ." Damasking 

was printing designs : in fact the usual way of dealing with censored books m 
those days was to turn them by damasking into wall papers or box linings, 

Mr. Oman discusses both French designs and those Chinese papers for which 
there was a strong taste in England from about 1740 till about 1790. By this time 
R6veilloii and others had brought the art of colour printing with wood blocks to 
perfection ; and what with heavy customs duties and the vagaries of fashion to 
contend against, the Chinese papers disappeared from the market. 


NATIONAL PROGRESS OF PERU. 

In the introductory remarks to his Report on the Commercial, Economic and 
Financial conditions in Peru, H.M. Consul at Callao states that after a century as an 
independent nation, 'marked by revolutions, disturbances and international strife, 
Peru has suddenly emerged from this fluctuating existence, and, standing at the 
threshold of a new era, now commands attention as one of the coming republics of 
South America. The recent recognition of her national rights accorded to her by ^ 
the International Plebiscitary Commission at Arica, in connectioh with her long¬ 
standing dispute ^with Chile, has served to emphasise her status. It is almost 
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incredible to those who knew the country before 1920 what progress has been 
achieved in the last few years under a stable government and a uniform political 
administation dedicated to a definite plan of national rehabilitation. With the 
rights of property guaranteed, and respect for those rights enforced, public confidence 
has been restored, and the nation as a whole has rallied to the support of the govern¬ 
ment in the realisation of its constructive programme. 

New highways have been built, new buildings erected ; new mines and oil wells 
opened up ; new irrigation works and new railways commenced ; n<*w industries 
started ; at the same time agriculture has been stimulated, national defence im¬ 
proved, and the health and general well-being of the people provided for by new 
sanitation works in most of the principal cities. Yet these improvement.s have not 
been brought about without considerable cost, and there are many who think 
that they have been undertaken on too great a scale in proportion to the wealth of 
the nation, and at too fast a pace in relation to its means and capacity to pay. 
The public debt has more than doubled in the last five years, and indirect taxes, 
either in the form of import dues or consumption duties, bear heavily on the people. 
There are few articles of common consumption, even though of domestic origin, 
such as matches, sugar, salt, tobacco, gasoline and be*er, that do not include in their 
selling price a heavy proportion of public tax ; and almost all imported articles, 
including wheat, flour, rice, and other necessities of life, are similarly subj(‘ct to 
heavy customs duties. There is scarcely any articlti of commerce in l’(*ru or any 
enterprise that is not made to pay its toll to the Government, and new schemes are 
constantly being sought for the creation of further revenu(‘S to k(‘ep pac(‘ with 
increasing expenditure. At such a rate the point of exhaustion must soon Ixj 
reached, especially in relation to the poorer classes, and other means of raising 
revenue sought, or else expenditure curtailed. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


vfoNUAY, OcTOPFR 14 .Automobile Engineers, Institution 
of, at the Royal Terhniral College, Glasgow. 7.30 p.m. 
Prof. W. Morgan, “ The Member and the Institution.” 
llrewmg, Institute of, at the Channg C ross Station Hotel, 
Strand, W.C. 7 45 p m. Messrs. E. B. Collier and 
FEB Moritz,‘‘'I'hc Season’s Malts (made from lyiS 
Barleys ’’). 

Heatmg and Ventilating Engineers, Institution of, at the 
Borough Polyterhnir, Southwark, S.K. 7 p.m. Mr. 
F. F. Powell, " Vacuum t leaning.” 

Transport, Institute of, at the Institution of Electrical 
Engineers, Savoy Place, W.C. 5 30 p.m. Sir Jusiah 
C. Stamp, Presidential Address. 

University of London, a1 Birkbeck College, Bream’s 
Buildings, Fetter Lane, E.C. 5.30 p.m Prof. L. L. 
Schiicking, ” Puritan Traits in English Civilisation.” 
(Lecture 1). 

At Bedford College for Women, Regent's Park, N.W. 
4.30 p.m. Prof. Cieyl, “The Revolt of the Nether¬ 
lands.” (I.ecture 1). 

At University College, Gower Street, W.C. 5 p.m. 
Dr. R. J. Brocklehurst, "Secretion of the Digestive 
Juices.” (Lecture I). 

At King’s College, Strand, W.C 5.30 p.m. Dr. Prof. 
A Hevesi, ” Great Figures of Hungarian Literature.’ ’ 
(Lecture I). 

At King’s College, Strand, W.C. 5.30 p.m. Rev. G. 
E. Newsom, ” The Church and the World.” (Lecture 
11 ). 

At the London School of Hygiene and Tropical 
Medicine, 37 Torrington Square, W.C. 6 p.m. Prof. 
Dr. T. j. M. Madsen, ” Seasonal Variations of Epidemic 
Diseases ” 

At University College, Gower Street, W.C, ? p.m. 


Prof, J. E Neale, ” Fngland in ShakesiH,>arc’s Day.” 
Lecture 1.—” Elizabeth and Her Court " 

At University Colk j. , Gower Street, W.C. 5 30 p.ni. 
Prof. K Fujaiis ” C hemical Forces and Atomic 
Structure.” (Lecture 1). 

TutSDAV, OcTonm 15., Arts, Ho\al Academy of, 
Burlmgton House, W, 4.30 pm Prof. Arthur 
Thomson, ” \natomv--The Trunk its Bones and 
Muscles, The Surface l<uim.s dependent thereon m 
Action and Re|)oso.” 

t hadwK k Ihiblic Lei'ture, at the Institution of Mechanical 
Engineers, Storey's Gate, S.W. 8 15 p.m Mr. Arthur 
J. Martin, “ Sewage and Sewage Disixisal ” (Lecture 

I) . 

Metals, Institute of, at 39 Ehnhank ( rcsccnt, Glasgow. 

7.30 p ra. Mr H. II. A, Greer, Chairman’s Address. 
Philosophical Studies, British Institute of, at the Royal 
Society of Arts, Adelphi, W.C. 8.13 P m. 

Transport, Institute of, at the Institution of Electrical 
Engineers. Savoy Place, W.C 5.45 t).m. Lecture by 
Mr. J. Pike. 

Universitv of Lzjiidon, at Bedford College for Women, 
Regent’s Park, N.W. 10 a m. Miss Johnson, ” Uncle 
and Nephew m Old French Epic and Romance.” 

At Bedford College for Women, Regent’s Park, N.W. 
12 noon. Miss Ellls-Fermor, ” The Rise ot the Drama,” 
At Bedford College for Women, Regent’s Park, N.W. 
12 noon. Miss Tarrant, "Jlistory of Greek 
Philosophy.” 

At Be^lford College for Women, Regent’s Park, N.W. 
2 p.m. Mr. H. V. Routh, ” Victorian Poetry.” 

At Bedford College for Women, Regent's Park, N.W. 

2 p.m. Prof. Spencer, ” History of Chemistry.” 

At Bedford College for Women. Regent’s Park, N.W. 

3 p.m. Prof. Mackie, ” The Study of Scottish History.” 
At King’s College, Strand, W.C. 3 p.m. Dr. J. W. 
Pickering, “ Blood Plasma and Platelets." (Lecture 

II) . 
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At King's CoOsge, Sttmnd, W.C. 9.30 pm Prof. 
Sir B. Palm " Ruoian History to i86z." (Lecturo J). 
At King’s udUsge, Stxand, W,C. 3-30 pm Rtv. P. 
Dearmer, " Byrantine and Byrantinesque Art.” 
(Lectoro 11). 

At tbe Imdon School of Economics, Houghton Street, 
Aldwyeh, W.C. 3 pm Prof. Dt. R. Thumwald, 
” The Piwlem of Evolution in the Social Processes.” 
(Lecture II). 

At St. Thomas's Hospital Medical School, Albert 
Embankment, S£. 5 p.m. Dr. A. St. G. Huggett, 
*' The Physiok^ of the Foetus.” (Lecture II). 

At Univmty College, Gower Street, W.C. 3.30 p.m. 
Prof. B. Ashmole, ” Aim and Method in the Study of 
Andeot Art.” 

WsoMESDAY, October x6..Arts, Royal Academy of, 
Burlington House, W. 4.30 pjn. Prof. Arthur 
Thomson, ” Anatomy—Th^ Essential Features of the 
Face, Hewi and Neck.” 

Mlcfosoopica) Society, so, Hanover Squar^ W. 7.30 p.m. 
Public Health, Royal Institute of. j 7 Russell Square, 
W.C. 4p.m. Dr. E. Graham Little, ” The Health and 
Conditions of Work of Medical Students.” 

University of London, at Biricbeck College Bream's 
Buildings, Fetter Lan^ E.C. 3jo vjn. Prof. L. L. 
Schiicldng, ” Puritan Traits in English Civilisation.” 
(Lecture II). 

At Bedford College for Women, Regent’s Pack, N.W. 
zo a.m. Miss Coveroton, ” John Keats.” 

At Bedford Collem for Women, Regent's Park, N.W. 
4.15 pjn. Miss EUie'Feimor, Restoratkm Drama.” 
At Kmg’s Collme, Stand, W.C. 5.30 pm Prof. Dr. 
A. Hevesi, ”Shakes|»are in Hungary.” 

At King’s College, Strand, W.C. 3.30 p.m. Rev. 
Canon C. Jenkins, "The Contribuucm of King’s 
College to the Advancement of Learning during the 
Century x8a<>—19*8.” (Lecture II). 

At King's College, Strand, W.C. 3.30 p.m. Dr. F. A. 
P. AveUng," Peiaonallsm; A Psychological Approach 
to Reality.” (Lecture II). 

At the London School of Economics, Houghton Street, 
Aldwycb, W.C. 3 p.m. Prof. Luigi Etnaudi, 
" Taxation.” (Lecture 1 ), 

At the London School of Economics, Houghton Street, 
Aldwych, W C. 6 pjn. Lecture II on " Office 
Machinery.” 

At the London School of Hygiene and Tropical 
Medkme, 37 Torrington Square, W.C. 6 p.m. Prof. 
Dr. T. T. M, Madsen. " MUk Enideix^.” 

At the School of Oriental Studies, Finsbury Circus, 
E.C. 3.13 p.m. Sir E. Denison Ross, " Libraries m 
the Near East.” 

At Univeiaity College, Gower Street, W.C. 3.30 p.m. 
Prof. K. Fawns, "Chemical Forces and Atomic 
Structure.” (Lecture II). 

At Universitv College, Gower Street, W.C. 3.30 pjn. 
Mr. J. H Hetweg, " (openhagen, Put and Piuent.” 
(Lecture I). 

Thumday, October 17. .Chadwick Public Ijecture, at the 
Institution of Mechanical Engineers, Storey’s Gate, 
S.W. 8.13 p.m. Mr. Arthur J. Blartin, " Sewage ana 
Sewage Disposal.” (Lecture II). 

Chemical Society, Burlington House, W. 6 p.m. (i) 
Messrs. H. Burton and C. K. Ingold. " The of 
Addition to Coniugated Unsatuiated Systems. Put 
II: The Reduction of Conjugated Unuturated Acids 
by Metsls Dissolving in Aqueous Media.” (2) Messrs. 
C. T. Morgan and E. A. Coulsmi, "Synthesis ot 
Anthracene Hmnologues. Pvt I: a: 6 * and 2:7* 
dlmethylanthiaoenes.” (3) Mr. A. W. Chapman, 
" Dynamic Isomerism involving Mobile Hydrocarbon 
Rac^. Part 1 : The Triarylbenrenyiamklinea.” 
U) Measra. T. M. Lowry and F. L. GUbe^« Studies of 
Valency. Part XIV* An Optfeally-Active Tellu- 
ronium Salt: p*tolylphenylmetbyitelhuQQium Iodide.” 
U) Mesan. f.M. Lowry and F. L. Gilbert," Studiu of 
vakMy. Fart XV: Optioally-aotive p>tolylidienyl- 
tettnioxkle/’ ( 6 ) Messrs. G. T. Morgan and E. A. 
Coulson, ^Synthesis of Anthracene Homologues. 
Part II: 2:3: 6 «trimethylanthrioene.” 

Conatiiwtive Birth Control and Racial Progieas, Society 
Hr. Ccotrian iSteinway) Hall. Wismoro Street. W. 


8.30 p.m. Dr. Marie Stopea, ” Birth Control To*day: 
Soane New Methods and ExpetisoUt.” 

Uflivez^y of LMdon, at Bmbeek CoUef^ Bream's 
Bolldmgs, Fetter Lan^ E.C. 3.30 P.m. Prof. L. L. 
SchOeS, " Puritan Tiiits in avflimtion.” 

(LecturMll). 

At Bedford Collefe for Women, Regent’s Park, N.W. 


i so pm. Prof. Eoclu, ” M^t d g ne .” (Leotnte 11 ). 

t Bedfbzd CoUece for women, Regmt’s Pvk, N.W. 
5.13 pm. Prof. L. Aberexombie, ’’The Teaching of 
Literature.” 

At IGng’s College, Strand, W.C. 3 pm Dr. T. A. 
Hewitt," Metabo^noQ of the Carbohydrates and Iwts.” 
(Lecture I). 

At Xing's College, Strand, W.C. 3.30 p.m. Dr. Prof. 
A. Hevi^, " Great Figures of Hungarian Uterature.*' 
(Lecture II). 

At the London School of Economics, Houghton StraU, 
Aldwych, W.C. 3 p.m. Prof. Dr. R. Thurnwall, 
” The Problem of Evolution in the Social Procesias.” 
(Lecture III). 

At Univeiaity College, Gower Street, W.C. 5.30 njR. 
Prof. Neale," The Eliiabethan Parliament.” (Leoraio 


FaiDAY, October x8 . Dyers and Colourists, Society of, 
Milton Ha^ Deanagate, Manchester. 7 pm Dr. 
Tagliaoi, “ The Applkwtion of the Locust Beans in the 
Textile Industry and especially in the Calico Printing 
Trade.” 

Electrical Development Association, British, st the Rojral 
Society of Arts, Adelphi, W.C. 7.30 pm. Miss G. 
Burttoo " Personal Salesmanship m the Electrical 
Industry.” 

Historical Society, 22 Rusaell Square, W.C. 3.30 p.m. 
Prof. F. M. Stenton, ” The Danish Settlement of the 
Ninth Century and its Results.” 

Junior Institution of Engineers, 39 Victoria Strsst, 
S.W. T.ap p.m. Mr. W. A. Willox, ’’Soma rsQsnt 
French Railway Construction.” 

Mechanical Engineers, Institution of, Storey’s Gits, 
S.W. 6 p.m. Dr. Daniel Adamson, Pnsidentiii 
Address. 

North East Coast Institution of Engineers and Ship* 
builders, Bolbec Hall, Newcastls*upon*Tyne. 6 p.m. 
Mr. Launcelot E. Smith, Presidential Address. Annual 
General Meeting. 

Public Health, Royal Institute of, 37. Ruseell Square, 
W.C. 5 p.m. Prof. Dr. Rudolph A. Peters, "Co- 
ordirutive Ko'Cbemistry of the C^ and Tissues. Cell 
Surfaces with reference to the part played in the 
Integration of Cell Processes by Adsorption.” 
Unlveraty of London, at King’s College, Strand, W.C. 
3.30 pm. Prof. Dr. A. Hevesi, " Great Figures of 
Hunguian Literature.” (Lecture III). 

At King's College, Strand, W.C. 5.30 p.m. Prince D. 
S. Mirsky, ” The Russian Drama." (Lecture I). 

At King's College, Strand, W.C. 3.30 p.m. Mr. A. E. 
Stamp, "The Authenticity of the Dil^mted Revels 
Accounts.” 

At King's CoUm for Household and Sodal Science, 6x 
Camp<^ Hill Road, W. 3 p.m. Prof. H. V. Mottram, 
" Human Nutrition.'' (Lreture I). 

At the London School of Eoooomi^ Houghton Street, 
Aldwyrh, W.C. 8.30 p.m. Dr. W. Roee, " German 
Life and Literature from the End of the Thirty Years’ 
War.” (Lecture I). 

At the London School of Economics, Houghton Street, 
Aldwych, W.C. 5 p.m. Prof. Li^ Einaudi, 
"Taxation.” (Lecture il). 

At the Loodem School of Hygiene and Tropical 
Medicine, 37 Torrington Square, W.C. 6 pm. Prof. 
Dr. T. J. M. Madsen, "I^htheria Toxin and Anti¬ 
toxin.” 

At University CoU^, Gower Street, W.C. 3.30 p.m. 
Prof. K. Faians, "Chemical Forces and Atomic 
Structure.” (Lecture III). 

At Univezaity CoUree, Gower Street, W.C. 5.30 pm. 
Mr. H. J. Cooen, "Tte Consol the I^l mleaaion 
in Engjimd.” 


Satvrday, Octobeb 19..L.C.C. Hocniman Museum, 
Forest Hill, S£. 3.30 pm. Mr. D. Martin Roberts, 
" London in the Mkldle Arcs.” 
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THE HYDRO-ELECTRIC POWER COMMISSION OE ONTARIO.* 


By A. Lennox Stanton, 

M.I.Mcch.E., M.LE.E., M Amor.S.Mech E , M.LE (India). 

Isolated independent enterprise, tending to make electricity supply a 
communal luxury, is rapidly being displaced by a pioneer process or reorganiza¬ 
tion for tHe attainment of pooled or co-ordinated electricity supply systems. 
These are professedly designed to transmit and distribute energy under 
conditions of maximum utility within the areas of their application. 

Now it is indisputably true that electricity is the mo.st flexible of power 
agents in existence, and no limitation can be placed on its adaptability to 
meet the needs of man. Moreover, so rapidly is expansion taking place, 
correlatively with an ever-increasing demand for electricity as an established 
element of life, that the question of planning development on lines which permit 
of energy being delivered to the consumer at the lowest possible rates, has 
become of primary importance. 

This position is largely the outcome of a world-wide recognition that elec¬ 
tricity is a particularly potent means by which many limitations prevailing 
in both industrial and social life may be broken down. Its recognition is self- 
evident in Great Britain, through the joint labours of the Electricity 
Commissioners and the Central Electricity Board , nevertheless, the realisation 
that the full advantages which follow electrical development cannot come 
about until organised publicity Is focussed upon the question of rates, finds a 
fuller expression on the other side of the Altlantic than is the case here. 

An outcome of this activity to which particular attention may. be drawn is 
the ability of electric utilities in America to place more power behind the 

*Some notes on the labours of the Hydro-Electric Power ('ommission of Ontario. 
Address presented to the Overhead Lines Assoiiatton, March joth. 1929,—Reprinted 
from World Ipower, May, 1929. 
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industrial worker than is the case in other countries. Moreover, an increasing 
prominence is there given to propaganda claiming cheap power as the panacea 
for most of the commerciah industrial, and domestic burdens in life. It follows, 
cheap power is looked upon a» a major asset in maintaining the prosperity of 
the American people, and an increasing activity prevails there, organised to 
combat any conditions which threaten to limit its availability. 

Across the Canadian border a similar outlook is held, but in so far as the 
Province of Ontario is concerned, the system of development adopted differs 
fundamentally from that found in general operation throughout both the adjoin- 
ng province of Quebec and in the linked States. Ordinarily, the difference is 
contained within the meaning of all that is connoted by the terms private 
and public ownership, which means, in electrical undertakings, that not only 
do the financial objectives and limitations under which development is carried 
out differ, but also, that the objective relationship holding good between the 
supplier and the consumer differs too. 

In the United States private ownership is the rule, and communities with 
electric service have to rely upon a syvStem of what is termed “ public regulation” 
for the availability, adequacy, and fairness of rates charged. 

In Ontario public ownership is the rule, but at present, as will be shown late *, 
in its administrative character, and more especially in its relationship to 
consumers through the medium oif rate structure, it has no parallel anywhere' 
in the world. The scope of its activities renders all communal development 
subject to the wide-spread powers of a special Power Commission Act, and 
responsibility for the carrying out of the expressed aims of the Act ard for the 
proper administration of all that is called for the eunder is vested in a body 
corporate, known officially as The Hydro-Electric Power Commission of Ontario. 

It needs but little thought to recognise that the success or failure of such an 
undertaking has a particular significance for the opponents of public ownership 
all over the world. To date, and even if judged by nothing more than the 
evidence of available published matter definitely opposed to what the Com¬ 
mission's constructive activities represent, it cannot be doubted that its labours 
have played a far greater and wider part than is commonly recognised, in that 
few, if any, assets of national life possess greater value than a cheap and 
abundant supply of electricity. 

Purely commercial comparisons of the relative systems of development 
invariably ignore this all-important outlook, and by reason of attempts to 
build up comparative data, more or less favourable to the point of view only 
of either the investment holder or the large power consumer, rarely fail to 
present statements indicative of that limitation. 

As the major portion of development methods in the United States are 
directly opposed in principle to those of the Ontario undertaking, it is not 
surprising to find that the successful and continued expansion side of the latter 
undertaking is referred to most frequently in the United States, by that section 
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of the public who are desirous of creating a demand there for a similar monopoly 
oi electric power resources. 

This has been provocative of highly organised opposition, in which a large 
amount of literature, inimical to the labours of the Commission, has found a 
prominent place. Undoubtedly creative of much confusion of issue and 
objective regarding the Commission's activities, this controversy has probably 
done more than anything else could have done to enlighten the minds of 
consumers regarding electrical matters. There now exists a situation in the 
United States which has in view the probing of the practical value of “ public 
regulation ” of rates, through a searching and critical inquiry into the admin¬ 
istration of their own utility undertakings. 

Now, it is true that the unusual water-power facilities which exist at Niagara 
make it possible to generate large amounts of electrical energy at that point 
at an exceptionally low cost, but the whole cost of generation is only the 
beginning of a straight line sequence of total cost terminating at a consumer’s 
meter, and‘in the case considered here, possibly located on a farm more than 
two hundred miles distant from the point of generation. 

Therefore, in considering what follows, it is well to remember that advances 
made in generating electricity by prime movers other than water have been 
no less rapid, and where favourable facilities exist for creating high-grade 
steam-operated plants, that the whole cost of generation may compare 
sufficiently favourably with the whole cost of hydro-electric generation at 
particular sites, so as to render any difference in this item of the total cost of 
delivering energy to consumers’ terminals comparatively unimportant, when 
considering the question of a rate base 

It may be said that the conditions of electrical development applicable to 
Ontario and Great Britain are too diverse in character, both in conditions of 
application and in function, to admit of any constructive comparison, but 
is such a statement correct ? 

Its truth, or otherwise, can only be ascertained from a consideration of funda¬ 
mentals, probably related to basic elements in development, which are inde¬ 
pendent of locality in their effect upon rate bases ; and this only when the 
fundamentals are stripped of complications common to the realms of financial 
manipulation and accounting. 

Where in the world can be found a similar area so richly endowed as Great 
Britain with the natural resource COAL, together with such wonderful facilities 
for cheap and rapid transport by land or water ? Where can be found a similar 
area wherein so colossal a waste has been recorded, and wherein so great a 
confusion of issue is presented, when viewed (as it should be) from the stand¬ 
point that coal represents the same asset to this country as water does to 
Ontario ? 

McH^ver, since limitation of sites, which make the costs of generation 
vary widely under hydrp-electric developments located far apart, do not 
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apply to large modem steam plants, it is clear that, if the best natural conditions 
here were properly developed and correlated throughout the whole country, 
the forced dependence upon steam plants could be turned to positive advantage 
for the stabilization of rates uniformly conducive to the use of electricity on 
scales calling for many changes in present methods. Nor, in this connection, 
is it to be overlooked that the major hydro developments of Ontario are 
necessarily located far less favourably than are the steam-raising facilities 
of this country. Witness power now being transmitted to the Niagara system 
from a point of generation in the Province of Quebec. 

The Origin of the Hydro-Electric Power Commission. 

Primarily, Canada is an agricultural country, but each year that passes 
indicates the attainment of proportionately greater industrial importance. 
Under present conditions, the most intensive areas of development lie within 
the Provinces of Quebec ‘and Ontario, where the proximity of the United 
States across a common waterway has had a profound influence upon industrial 
effort. 

Of the two Provinces named, Ontario is well known as the chief manufacturing 
area of Canada. In addition to this, and its extensive agricultural, dairy, and 
lumber interests, Ontario produces ninety per cent, of the world’s supply of 
nickel, holds the third world-position for gold production, produces silver and 
copper on an increasingly extensive scale, and, as a producing Province, accounts 
for more than one-third of the annual production of Canada. With a population 
of barely three millions, of whom approximately one-third dwell in what would 
be termed rural areas in this country, its area exceeds three and a quarter times 
the square mileage of the entire British Isles. 

Perhaps it is well to point out here that the foregoing facts and the preceding 
introductory remarks are necessary to a proper comprehension of the 
degree to which the industrial and social life in Ontario is bound up with the 
advantages derived from the availability of a plentiful and cheap supply of 
electricity. 

As will be shown later, this all-important aspect of the general activity is 
not wholly attributable to the uses to which natural resources not available 
elsewhere have been put, but is equally reflective of an ability, on the part of 
the people themselves, to create conditions whereby natural resources might 
be developed and utilised in the fullest possible measure for the greatest common 
advantage. 

This ability forms the response to a spirit of common endeavour in the 
development of conditions designed to place the advantages of electricity 
within the reach of all living within well-defined areas of economic accessibility: 
this, moreover, even to the extent of providing for that section of the com¬ 
munity which, otherwise labouring under conditions of maximum drudgery 
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and hardship, is individually least able to pay for the full initial cost of its 
availability. 

It is educational to consider how this rare state of affairs has come about. 

At the beginning of the present century, it had dawned upon the minds of 
those gifted with foresight that the Province of Ontario was so blessed with 
potential resources and possibilities for industrial effort, that every incentive 
existed for furthering its advantageous development. The greatest apparent 
obstacles were two-fold: the first was contained within the undesirable 
dependence of the Province upon extraneous sources for its supplies of fuel; 
the second, of a mental order, necessitated the awakening of the people to a 
recognition of the development possible through and by organised effort having 
a common objective. 

As an offset against the serious physical deficiency in fuel resources, there 
were well-recognised possibilities for developing hydro-electric power, of which 
the Falls of Niagara formed by far the largest and most attractive proposition. 
Supplementing this recognition existed a keen spirit of inquiry into the possi¬ 
bilities of electricity, not only as an aid to industrial development, 
but also as a most valuable adjunct in raising the general standard of life 
throughout the Province. 

The outcome of this public interest was a strong demand for legislation to 
enable municipalities to take such concerted action as would provide for 
adequate supplies of electrical energy being available at as low a cost to the 
consumer as possible. In 1903 the Government of Ontario provided the means 
for the formation of a Commission to investigate and report upon all questions 
involving the generation, transmission, and distribution of electricity 
in the Province. 

The report was completed and published in 1906, during which year the 
Provincial Government, by a special Act, provided for the creation of the 
Hydro-Electric Power Commission of Ontario. Such in brief was the original 
material out of which has arisen the extensive undertaking of to-day. 

In 1908 the Commission, acting on behalf of the municipal and other interests 
served, decided to purchase power in bulk, and, building its own transformer 
stations, distribute the purchased energy. Its initial load was less than one 
thousand H.P.; in 1915 the Commission had reached the limit of its contract 
for 100,000 H.P. with the Ontario Power Co., and in 1917 purchased that 
Company’s plant outright, followed in 1920 by the purchase of plant owned 
by the Toronto Power Co. 

Physical Growth of the Undertaking. 

Subsequent growth is shown by the figures which follow here, indicating 
how the distribution of power generated and taken over a twenty-minute-peak 
period in December, 1927, was allocated over eight distribution systems : 
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System. 


Horse power. 

Niagara . 


853,960 

Georgian Bay. 


21,791 

St. Lawrence . 


9.033 

Bideau 


3,123 

Thunder Bay 


42,332 

Ottawa 


18,794 

Central Ontano and Trent 


47,994 

Nipissing. 


3,225 

Total H.P. .. 


1,000,252 


During the fiscal year 1926-27 the total 

output in KWh. was .. .. .. 3,904,432,004 

Adding KWh. purchased, representing .. 201,902,454 

The total undertaking output for year 1927 was 4,106,234,458 

Overhead line-work finds a full scope by reason of a phenomenal expansion, 
under what necessarily included a considerable period of pioneer practice. 
Apart from power requirements covered by block purchase, the eight systems 
connect up twenty-two hydro-electric generating plants ranging in normal 
operating capacity from 428 H.P. jat Carleton Place to 522,790 H.P. at 
Queenston, Niagara. Of these eight systems, seven transmit under 60-cycle 
conditions, while the eighth, Niagara, transmits at 25 cycles 

At the end of October, 1927, over 3,350 miles of transmission line alone was 
in service, operating under eleven line pressures, ranging from 12,000 to 110,000 
volts; the greatest length of continuous 110,006-volt line in service forming 
a stretch of approximately 240 miles. On the ist of October, 1928, delivery 
of 25-cycle power to the Commission by the Gatineau Power Co., located in 
the Province of Quebec, for use on the Niagara system, was inaugurated imder 
a contract which calls for the transmission of an ultimate load of 260,000 H.P. 
over a distance of 230 miles, at a line pressure of 220,000 volts. 

During the year under review, and dealing with energy delivered to municipal 
areas^ advantage was taken of available supply by 433,128 consumers out of 
a population numbering i ,631,149 The Niagara system supplied approximately 
8^8 per cent, of the total consumers under this head, and the distribution of 
energy over the whole of ten municipal systems was as follows : 

(a) Twenty-four cities, each having a population of not less than 10,000 ; 
about 80 per cent, of the energy distributed was utilised by this group, 
numbering 324,534 consumers in a population of 1,247,804. 

{b) Fifty-eight towns, each having a population of between 2,000 and 10,000 ; 
about 12 per cent, of the energy distributed was utilised by this group, 
numbering 67,980 consumers in a population of 267,701. 

(c) One hundred and twenty small towns, villages, and rural areas, each having 
less thkn 2,000 inhabitants. The area served here embraces 35,244 
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consumers in a scattered population of 115,644, which is augmented by 
5,370 consumers resident in 48 Police Villages, making the total number 
of consumers up to 40,614. At present this group utilises less than 
10 per cent, of the energy distributed, but legislative measures designed 
to secure that supply service should be available for meeting its needs 
have been given a very definite place in the Commission’s activities. 

Financial Position. 

Turning now to the financial position of the undertaking, it should be noted 
that all monetary values which follow hereafter have been translated into 
approximate sterling equivalents, on the basis of 4.866 dollars to the pound 
sterling and 2 cents to the penny. 

The accounting year 1927 (which forms the latest available completed annual 
return), shows the total investment of the Commission to date, represented by 
power undertakings, hydro-electric railways, municipalities in distributing 
systems, and other assets to exceed £58,809,031. In the same year (1927) the 
total aggregate revenue derived from this capital investment exceeded 
£6,998,912, and the Commission reported that the revenue obtained from the 
consumers had been more than sufficient to meet the full cost of geiierating 
and transmitting the electrical energy, as well as to provide for all operating 
expenses and the fixed charges of the municipal utility equipments. 

Year by year, too, the reserves of the undertaking have been steadily 
increasing, both with respect to the collective investments of municipalities 
in generating stations, transmission station and transmission lines, also with 
respect to their local investments in distributing systems and other assets. 
At the end of October, 1927, the aggregate reserves reached £13,447,295. 

Respecting the cost to the ultimate consumer of electricity furnished to 
municipalities by the Commission, an inspection of available data for the year 
ending October 31, 1927, and subsequently received, reveals the following 
striking features: 

(i) The average annual consumption per domestic consumer over the entire 

Province reached the high figure of 1,242 units, delivered at an average 
cost of 0.9 pence equivalent per unit. 

(ii) The area of highest communal density located at the greatest distance 

from a generating station (a matter of 238 miles) received its supply 
from the Niagara system. With a population of 56,433, the domestic 
consumers numbered 13,742, and the average monthly consumption 
under this service was 189 units, delivered at a net cost of 0.8 pence 
equivalent. Power service consumers in the area numbered 366, 
and the average cost per H.P. per year was approx. £5.238 equivalent. 

(iii) The area of lowest communal density located at the greatest distance 

from a generating station (a matter of 267 miles) also received its 
supply from the Niagara system. With a population of less than 2,000 
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the domestic consumers numbered 177, and the average monthly con¬ 
sumption under this service was 71 units, delivered at a net cost of 
1.55 pence equivalent. Power service consumers in the area numbered 
6, and the average cost per H.P. per year was approx. £6.935 equivalent. 

(iv) The lavish use which is being made of electricity by domestic consumers 

was shown by the increase of over 16 per cent, in consumption over 
the previous year, representing an increase in the domestic demand 
of over 65 million units. 

(v) Checks of domestic service data, furnished for a period commencing with 

the year 1914 and terminating in 1927, show a steady reduction to 
have taken place in the average cost per kilowatt-hour, but that a 
point has been reached in the lowest levels now operative, below which 
it is unlikely they will fall. The high average consumption under 
this head is attributed chiefly to the policy followed by the under¬ 
taking, in providing electricity at cost," which is supplemented by 
facilities under rate schedules, designed to encourage a liberal use of 
the service. 

(vi) Indicating the trend of power application and more particularly as 

relating to domestic consumers, it is interesting to note that more 
twenty-five amp)erc, three-wire meters are sold in Ontario than any 
other size, and that Canadian meter practice limits the smallest size 
single-phase meter to ten amperes. The extent of the growth in 
power consuming devices is shown by the following table : 


Application. 

Estimated 
in L 

Number 

Ise. 

Estimated Installed 
Capacity in KW. 

Dec. 1924 

Dec. 1927. 

Dec 1924. 

Dec. 1927. 

Ranges 

47,606 

83,298 

286,030 

499,788 

Hot plates 

18,883 

34,178 

37,766 

68,366 

Washers 

66,342 

92,219 

11,068 

18,443 

Vac. cleaners .. 

04,206 

88,53(1 

12,841 

17,707 

Water heaters 

16,066 

32,211 

26,000 

48,316 

Air heaters 

130,000 

131,631 

82,400 

106,226 

Ironers 

1,690 

2,403 

4,770 

7,209 

Irons 

307,800 

363,476 

203,148 

239,894 

Refrigerators .. 

667 

11,176 

130 

2,235 

Toasters 

162,200 

171,317 

83,710 

94,224 



Total .. 

746,863 

1,101,397 




KW. 

KW. 


(vii) Development in rural areas proves it to be of increasing importance, 
and the manner in which this difficult class of service is being dealt 
witji bids fair to rank as an outstanding feature of the Commission's 
activities. 
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Rural Service. 

Having travelled thus far, now turn to the rural line side of the Commission’s 
labours. At the present time, the Commission is operating 130 rural power 
districts in Afferent parts of the Province, a typical district covering about 
100 square miles, which is governed in respect to area by the economic limita¬ 
tions presented through proximity to suitable distribution centres served from 
a transmission line. 

Recognising that the cost of distributing small quantities of power in rural 
districts necessitates rates which are considerably higher than the rates in urban 
centres, where consumers are located more or less close together, the Provincial 
Government, as far back as 1921 and in fulfilment of its policy of promoting 
the basic industry, of agriculture, decreed an Act to provide aid in the con¬ 
struction of works in rural power districts. 

Under the present statutory obligations, wherever the economic conditions 
are deemed by appointed authorities to justify rural district service, it is enacted 
that the Provincial Government may pay out to any properly recognised 
distributing authority “ a sum not exceeding fifty per centum of the capital 
cost of constructing and erecting in the rural power district, primary trans¬ 
mission lines and cables, service transformers and meters and secondary lines 
on the highway required for the delivery of power in such rural power district.” 

The experience gained by the Commission to date is such as enables electrical 
service to be given to rural districts when there can be secured three signed 
farm contracts, or their equivalent, per mile of line to be constructed. 

The rates first submitted to the prospective consumers therefore constitute 
a maximum, and these may be, and in practice frequently have been reduced, 
as the number of consumers per mile of line constructed in the district increase 
above the required minimum. Having made its grant-in-aid, the Government’s 
participation in operations respecting the property to which the grant applies 
ceases. 

In their annual rates the rural consumers pay the whole of the cost of power 
as delivered to the boundary of the rural power district; the whole of the 
operating and administrative expenses chargeable to the rural power district; 
the reserves for renewals and’ contingencies on the whole of the transmission 
lines and equipment, as well as interest and sinking fund applicable to half 
the capital investment for the primary and secondary lines and equipment. 

As applies to all other public services throughout the undertaking, service 
given by the Commission is always advised as at cost, and rate or tariff schedules 
are formulated on that basis. Should, however, a greater use be made of the 
service than was anticipated, a greater revenue will result without proportionate 
increase in expenses, and therefore a greater surplus will also result. This has 
been the experience of the Commission in connection with the operation of 
rural power districts, and during the year under review (1927) the Commission 
returned approximately £47,266 equivalent in cash to rural consumers, which 
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amount had been collected in excess of th*e actual cost of service in the various 
rural power districts. 

The present capital investment in rural lines and equipment now exceeds 
one and three quarter million pounds equivalent, and the growth of service 
between the years 1923 and 1927 was as follows : 


Year. 

Miles of 
Primary 
Line. 

Number of Consumers. 

Power 

Supplied. 

Hamlet. 

Farm. 

Total. 

1923 

1927 

1,058.59 

2,921.78 

4,158 

16,526 

3,822 

9,767 

7,980 

25,283 

3,614 H.P. 
13,273 H.P. 


Underlying Principles of the Commission's Activities. 

Brief and incomplete as this limited review of the Commission’s activities 
necessarily must be, nevertheless, it should suffice to create an interest in 
governing principles, conceived of and believed in by its inaugurators, which, 
originally adopted and subsequently modified to meet the necessities of experi¬ 
ence, underlie and consolidate its labours 

Primarily, the declared function of the Commission is one of using its best 
endeavours to secure an adequate and reliable supply of electrical energy for 
the people of Ontario at the minimum cost to the consumer consistent with 
the financial stability of the enterprise. In labouring to attain this difficult 
objective, while the Commission generates and transmits energy in much the 
same way as a wholesale manufacturer may who also runs his own selling 
business, it also acts in the capacity of Trustee for the partnership of municipal 
authorities co-operatively organised to obtain power at cost, each authority 
paying its due proportion of the cost for the service rendered. Each authority 
then sells electrical energy to its own local consumers at rates and under 
conditions approved by the Commission. 

Moreover, the dual responsibility which devolves upon itself as Supplier " 
and to the Consumer ” as the source of revenue, under the special relationship 
here holding good between the financial structure and consumers’ rates, is 
such as not only to provide for meeting all the usual fixed charges included 
thereunder, but also to provide— • 

(а) For effecting such rate adjustments between the various classes of service 

as may be found necessary to ensure that, as nearly as is practicable, 
the service to each class and to each consumer shall be at cost. 

(б) For the people themselves ultimately becoming owners of a fully paid up 

local undertaking. 

The Commission also acts as a purchaser of material for all municipalities 
desirous of the advantages such a course affords, and otherwise aids consumers 
through the indium of an extensive publicity organisation. Furthermore, all 
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electrical equipment it is proposed to connect up on a service must receive the 
approval of the Commission's inspection department before use ; also, all 
indoor wiring and all completed installation work is subject to a compulsory 
inspection, this being the rule throughout Ontario. 

Conclusion. 

In conclusion, special attention is drawn to twelve appendices containing 
supplementary data deemed to be of interest. 

Bearing in mind the defined objects of the Overhead Lines Association, and 
having particular reference to the one which reads as follows : 

“ To assist in making available with reasonable promptness, in every home 
throughout Great Britain, an abundant supply of electricity, and generally 
to adopt any course of action that the members may consider beneficial, 
and particularly by facilitating the erection of overhead lines, which are 
the only economical means of achieving that object in areas not very densely 
populated,” 

it will be clear that a purely constructive review of the Commission’s activities 
should possess a special interest for its members. 

This granted, perhaps it is opportune to remind members here that no other 
pioneer labour finding active expression in this country at the moment has 
quite the same objective as that implied by the foregoing. 

As defined, this objective would appear to classify the O.L.A. as a consumers’ 
advocate; nevertheless, I suggest its fulfilment cannot well become a reality 
until the fundamentals of both cost and rates are thoroughly investigated. 

Finally, I have to express my indebtedness to F. A. Gaby, D.Sc., Chief 
Engineer of the Commission ; to various other Staff Officers of the Undertaking 
and to William C. Noxon, Esq., the Agent-General for Ontario in this country, 
for permission to draw upon returns, and to make extracts from both communi¬ 
cated and published data relative to the subject. 


APPENDIX I. 

TABLE I. 

Domestic Service Data for all Municipalities. 


Year. 

Number 

of 

Consumers. 

Average 

Monthly 

Consumption 

(KWh.). 

Average Cost per 

KWh. 

Cents. 

(Pence 

Equivalent.) 

1914 

64,866 

21.0 

g.08 

2.64* 

1920 

193,892 

44.6 

2.56 

1.28 

1923 

286,858 

76.7 

2.04 

1.02 

1927 

387,573 

103.6 

1.80 

0.90 
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TABLE IT. 


Commercial Lighting Service Data for all Municipalities. 


Year. 

Number 

of 

Consumers. 

Average 

Monthly 

Consumption 

(KWh.). 

Average Cost per 

KWh. 

Cents. 

(Pence 

Equivalent.) 

1914 

16,667 

90.8 


2.00 

1920 

36.496 



1.26 

1923 

46,383 

196.6 

2.46 

1.23 

1927 

64,039 j 

266.7 

2.40 

1.20 


TABLE III. 


Street Lighting Service Data for all Municipalities. 


Year. 

Wattage 
of Street 
Lamps in 
Use. 

KWh. 

Average Cost per 
KWh. 

Cents. 

(Pence 

Equivalent.) 

1926 

16,100,000 

«1,910,000 

2.28 

1.140 

1926 

16,114,000 

61,967,000 

2.36 

1.176 

1927 

16,003,306 

66,613,550 

2.37 

1.185 


APPENDIX II. 


TABLE IV. 


Power Service Data for all Municipalities. 


Year. 

KWh. 

Average Cost per KWh. 

Cents. 

(Pence 

Equivalent.) 

1925 



■Hi 

1926 

177,362,002 



1927 

186,247,165 


0.60 
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TABLE V. 

Commercial Power Service Data for all Municipalities and Private 
Power Consumers of the H.E.P.C. 


Year. 

KWh. 

Average C 

ost per KWh. 

Cents. 

(Pence 

Equivileiit.) 

1925 

1.634,409.666 

0.61 

0.305 

1926 

1,879,029,286 

0.60 

0.300 

1927 

1.933.491.298 

0.60 

0.300 


APPENDIX IIL 
TABLE VI. 

Showing the relation between development and rates in the city of Windsor, 
population 56,433, area of highest communal density located at the greatest distance 
from a generating station, a distance of 238 miles. 

(a) Domestic Service. 


Year. 

Number of 
Consu friers. 

Average 

Monthly 

Consumption. 

(KWh.). 

Net Cost per KWh. 

Cents. 

(Pence 

Equivalent.) 

• 1915 

2,519 

18 

4.9 

2.45 

1916 

3,180 

21 

4.9 

2.45 

1917 

3,882 

26 

4.5 

2.25 

1918 

4,415 

27 

4.2 

2.1U 

1919 

5,383 

31 

3.9 

1.95 

1920 

8,700 

53 

3.2 

1.60 

1921 

9,731 

51 

3.0 

1.50 

1922 

10,450 

68 

2.6 

1.30 

1923 

12,021 

94 

2.2 

1.10 

1924 

11,263 

125 

1.9 

0.95 

1925 

12,382 

159 

' 1.7 

0.85 

1926 

13,464 

177 

1.7 

0.85 

1927 

13,742 

189 

1.6 

0.80 
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APPENDIX IV. 


TABLE VI (continued). 
(6) Power Service, 


Year. 

Number of 
Consumers. 

Average H P 

Average Cost per H.P. 

Dollars 

Approximate 

Sterlmg 

Eqmvalent. 

1917 

97 

807 

19.04 

£8.913 

1918 

101 

1205 

22.88 

4.702 

1919 

136 

1609 

24.53 

5.041 

1920 

273 

5549 

28.28 

5.812 

1921 

341 

6169 

23.78 

4.887 

1922 

321 

6958 

30.96 

6.362 

1923 

311 

7342 

33.53 

6.891 

1924 

335 

8015 

36 09 

7.417 

1925 

350 

7988 

34.55 

7.101 

1926 

351 

8405 

32.13 

6.603 

1927 

366 

8477 

25 49 

5.238 


APPENDIX V. 

TABI.E VIT 

Further examples showmg the relation between development and rates m 
mumcipal areas not served from the Niagara system 

1. The city of Ottawa, population 118,097, distance from generating station, 

one mile 

(a) Domestic Service 


Year. 

Number of 
Consumers 

Average 

Monthly 

Consumption 

(KWh) 

Net Cost 

per KWh 

Cents 

(Pence 
Equivalent) 

1914 

6,342 

19 

5.0 

2.50 

1915 

7,338 

22 

3.8 

1.90 

1916 

7,912 

23 

3.4 

r.7o 

1917 

8,636 

24 

3.4 

1.70 

1918 

9,047 

31 

2.3 

1.15 

1919 

8,976 

45 

2.0 

1.00 

1920 

9,451 

53 

1.8 

0.90 

1921 

9,955 

67 

1.6 

0.80 

1922 

10,493 

93 

1.4 

0.70 

1923 

11,050 

122 

1.1 

0.55 

1924 

11.022 

139 

1.1 

0.55 

ym 

11,155 

151 

1.1 

0.55 

I92t 

11,217 

179 

1.0 

0.50 

\Wi 

11,365 

205 

0.9 

0.45 
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APPENDIX VI. 
TABLE VII (continued), 
(b) Power Service. 


Year. 

Number of 
Consumers. 

Average H.P. 

Average Cost per H.P. 

Dollars. { 

1 

Approximate 

Sterling 

Equivalent. 

1917 

204 

3553 

17.72 

£3.642 

1918 

207 

4743 

13.63 

2.801 

1919 

206 

4401 

14.37 

2.953 

1920 

210 

4531 

13.61 

2.797 

1921 

228 

4910 

12.90 

2.651 

1922 

229 

5135 

13.00 

2.672 

1923 

240 

5410 

14.52 

2.984 

1924 

243 

6762 

13.72 

2.820 

1925 

207 

6703 

14.40 

2.960 

1926 

200 

6747 

14.38 

2.956 

1927 

200 

6105 

14.63 

3.007 


APPENDIX VII. 

TABLE VII (continued). 

2. The city of Owen Sound, population 12,339, distance from generating station, 
32 miles. System, Georgian Bay. 

(a) Domestic Service. 


Year. 

Number of 
Consumers. 

Average 

Month!} 

Consumption 

(KWh.). 

Net Cost 

per KWh. 

Cents. 

(Pence 

Equivalent.) 

1918 

1,492 

17 

5.1 

•2.66 

. 1921 

2,076 

28 

3.8 

1.90 

1924 

2,548 

53 

2.1 

1.06 

1927 

2,846 

68 

1.8 

0.90 


(6) Power Service. 


Year. 

Number of 
Consumers. 

Average H.P. 

Average C 

.ost per H.P. 

Dollars. 

Approximate 

Sterling 

Equivalent. 

1918 

84 

1177 

27.26 


1921 


1403 


4.264 

1924 

108 

1385 

21.41 


1927 

110 

1632 1 

1 

16.82 

3.456 
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APPENDIX VIII. 
TABLE IX. 


Under power service (see Twentieth Annual Report) illustrates variations in the 
average cost per H.P. on selected areas of the Niagara system ; also the maximum 
costs applicable to this service on some other systems of the undertaking. 


System 

Num¬ 

ber. 

Locality. 

Distance 

from 

Genera¬ 

ting 

Station 

(Miles). 

Total 

Con¬ 

sumers. 

Power 

Con¬ 

sumers 

only. 

Average 

H.P. 

Average cost per 
H.P. 

Dollars. 

Approx. 

Sterling 

equiva¬ 

lent. 

1 

Niagara Falls 

1 

4,824 

83 

3,546 

21.96 

^4.613 

1 

Chippawa 

4 

290 

5 

101. 

57.61 

11.840 

1 

St. Catherines 

18 


125 

4.688 

15.88 

3.264 

1 

Guelph 

76 

5.488 

118 

6,726 

18.47 

3.796 

1 

Brampton 

78 

1,662 

53 

813 

18.71 

3.845 

1 

Ayr .. 

84 

226 

4 

44 

22.65 

4.655 

1 

London 

123 

18,773 

495 

18,278 



1 

St. Marys 

133 

1.217 

42 

883 

26.21 

5.181 

1 

Ailsa Craig .. 

148 

166 

2 

48 


7.497 

1 

Chatham 

193 

4,617 

116 

2,991 

^9 

5.134 

1 

Sarnia 

205 

4,591 

77 


34.85 

7.162 

1 

Windsor 

238 

16,070 

366 

8,477 

25.49 

5.238 

1 

Alvinston 

267 

207 

4 

62 

44.01 

9.044 

2 

Arthur 

63 


4 

51 

44.30 

9.104 

3 

Lancaster 

25 


1 

3 

67.94 

11.907 

4 

Kemptville .. 


349 

6 

113 


8.384 

6 

Port Arthur .. 

73 

4,598 

86 

34,478 


4.217 

7 

Bloomfield .. 

20 

166 

9 


35.24 

7.242 


For system reference note as follows:— 

No. 1 Niagara. 2. Georgian Bay. 3. St. Lawrence. 4. Rideau. 
6. Thunder Bay. 7. Central Ontario. 


NOTES ON BOOKS. 


The British Empire Since 1783 . By A. P. Newton and J. Ewing. London; 

Methuen and Co., Ltd. 5 s. 

This is a very useful little book. The British Empire, like all things that are 
immense—like sky-scrapers and the number one million—is hard for the ordinary 
person to understand. Besides, the Empire is not a simple, vast mass, like Russia 
and Sibecria, but a number of different countries with varying constitutions and 
habit*. To most Londoners the Highlands of Scotland seem remote; how much 
mm tile Highlands of New Zealand or the west of Canada. 

It lUl^ds more than the familiar kind of patriotism to make us feel warmly about 
the Empire, and it is not as if the Dominions ** belonged to us, thus allowing us 
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to enjoy any sense of possession, however diluted. Pride in the Empire is conditional 
on a more complex sense of values than pride in the busbies of the Guards. 

In the first place, it is true that the Empire was made by men from our small 
home islands who faced and overcame the most alarming perils in their determination 
to plant the flag firmly in the four quarters of the globe. But apart from the personal 
qualities that it demands, the business of building empires is not always more 
respectable than the business of founding great families ; in the case of our own 
Empire, we can be thankful that the lesson of the years round about 1780 was 
not forgotten, and that since then British Imperial policy has increasingly shown 
respect for Keason. 

Politically, economically and culturally, the Empire ought to have a future more 
thrilling even than its past. The part the imperial race has the chance of playing 
in the diffusion of western civilisation is an important one indeed. Cut oft from the 
European mother country, the Dominions would have a far harder task to 
carry on the humanistic traditions of the Old World, than if linkfd with her by 
ties of sound sentiment and intelligent economics. Man does not live by bread 
alone, nor new countries by their physical resources. 

But we cannot study the future. We can study its roots in the past and present, 
and a good means of our doing so, where the Empire is concerned, is the text-book 
offered to us by Messrs. Methuen. The facts are presented without varnish, which 
is good. Statistics have a glamour of their own, and perhaps a more civilised 
appeal, than the recital of daring deeds. 

Great Britain is overcrowded, but the Empire is underpopulated. The problem 
of emigration can never be given up till it is solved. Must we, in peace as in war, 
waste our human resources ? 

Here are some of the facts and figures. Let us hope that before long someone 
will come forward with the Ideas. 

Practical Steel Making. By Walter Lister. London : Chapman and Hall, 
Ltd. 25 s. 

The author of this book states in his preface that he has been for many years 
impressed by the lack of literature and information of practical value available 
for the man who is going to work the furnace. After all, as he says, he is the main 
factor contributing to the success or otherwise of any modem steel works under¬ 
taking. Without his intelligent co-operation the best of theoretical intentions go 
astray. Accordingly he has written this book in a simple and concise form, giving 
the results of over twenty years' experience of practical steel making in most of 
its variour branches and methods. He has not gone fully into such aspects of the 
subject as details of construction, lay-out of plant, costs, etc. This has been done 
many times already. He has dealt simply with the essential aspects that come 
under the direct control 01 the steel maker. It is not to be expected that all his 
views will be accepted : some of them will no doubt be criticised ; but it must 
be remembered that the book is the first of its kind, and that it is very much needed. 

It deals mainly with the acid and basic open-hearth process, and this is as it 
should be, because by far the greater part of the steel which is manufactured at the 
present time is made by one or other of these processes. We are glad to notice, 
however, that electrical steel making is adequsttely considered and discussed. 
There is a very good chapter on special and alloy steels. Attention may also be 
directed to the chapter entitled “ Pit Work,’* which is an excellent summary of this 
important part of melting-shop practice^ 

In comparing the acid and basic processes, the author states that the acid process 
is essentially a means of producing the very highest qualities of steel, and where 
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quality is the main consideration the prices obtained are correspondingly high. 
It follows, therefore, that more time is allowed to the man working add charges 
in order that the material shall reach the necessary standard and successfully pass 
all the severe and stringent tests required of it. In the basic process conditions 
are different, llie materials used are less than half the price of those used in the 
add process. In spite of this it supplies material of sufficiently good quality for a 
variety of purposes and its cheapness and rapidity of output renders it available 
in large quantities for general constructional work. The author insists that the 
most important point of superiorit>* of acid steel is its ductility and resistance to 
shock and that the reason for this is entirely the nature of the slag. He writes: 
** The composition of the slag of an acid charge almost prohibits the existence of 
any dissolved oxide of iron in the steel and this is the whole secret of its superiority. 
. . . From the commencement of the working of the charge, any free oxide 

of iron contained in the bath is immediately attacked by the silica of the hearth 
forming a silidlte which makes its way into the slag. >^en iron ore is fed, any 
surplus oxide of iron not reduced by the carbon of the charge or taken up by the 
silicon of the pig, is immediately taken up by the silica of the hearth, and this can 
always be noticed in the cutting action of a thin slag which is always a slag 
containing an excess of oxide of iron. In the basic process this is not so, all the 
available silica being taken up by the lime of the slag, leaving none to combine 
with any free oxide of iron, so that all the deoxidising has been done by the 
addition of siliceous materials or other deoxidisers either to the bath or to this la die, 
which at the best are never so completely successful as the natural conditions 
and reactions pertaining to the add open-hearth.'’ 

This difference between add and basic steel is most marked in bath samples. 
In the former the skin of a sample is always beautifully bright and glossy, the 
sample thus being absolutely solid and free from blow-holes and the grain of the 
steel fine and dense. In the latter the skin of a basic sample of the same analytical 
composition is dull and lustreless. The sample is pitted with blow-holes and the 
grain is coarse and open. The author points out the significant fact that it is 
much more easy to* obtain low carbon in the basic (below o.io per cent.) than it 
is in the add process. It is the exception rather than the rule to obtain carbon 
below 0.15 per cent, in the latter process. This again points to the absence of free 
or dissolved oxide of iron in the add after feeding has i^ased, whereas it is always 
present in the basic even after all feeding has ceased for some time. 

Under the heading “ Neutral Steel " a process is described whose object is to 
obtain the good qualities of add steel in a basic-lined furnace. It consists of first 
charging a layer of good clean scrap on the furnace bottom and then the whole 
of the pig iron which is hematite and may constitute about 50 per cent, of the 
charge. When this is melted the remainder of the scrap is charged into it in small 
portions at intervals until the charge is complete and the whole melted up. The 
high silicon content of the hematite pig keeps the bath to a large extent free from 
oxide of iron during melting, and care is taken to avoid any further additions 
of oxide as much as possible, more scrap being used if necessary to reduce the 
carbon content of the bath. 

The book is well printed and adequately illustrated. It is to be hoped that it 
will be carefully studied by those for whom it is intended. Considering what it 
gives, it cannot be regarded as expensive at 25 s. All the same, this price will 
keep it out of the reach of many into whose hands it should fall. If it were possible 
to issue cheaper edition, this would undoubtedly be a gzeat boon to the men 
indiutty. 
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The Styles of English Architecture. Part II. By A. Stratton, F.R.I.B.A. 

London : B. T. Batsford, Ltd. Paper, is. 6 d. ; Cloth, 2s. (yd 

I'his is the second of Mr. Stratton’s Introductory Handbooks. The first brought 
us down to the end of the 15th century, and this one takes us to the end of the i8th. 
The Handbooks are companions to a series of large scale comi)arati\'t‘ diagrams 
(X 20 inches) intended for students and teachers. 

These diagrams are reproduced on a small .scale in the Handbooks, and the 
illustrations leave us no doubt as to their utility and excellence. Each om* consists 
of a plan, an elevation or interior, and details of stone or woodwork. Every stage* 
in the evolution of English architecture is represented. 

Tht short descriptive text is very much to the point. Enough is said about 
history to account for the main developments before Inigo Jones, from whose 
time the personality of great architects counts for as much as the more* impersonal 
elements of time and change. 

Mr. Stratton really provides the kintl of summary that is so welcome to thase 
who hav(‘ been working laboriousiv. and have at last begun to sutler from a mental 
indigestion. Salient facts are a tim* aperient ; they are perhaps less valuable as 
a complete food for the ignorant. When students have reach(*d the end of their 
fat text-book let them turn to Mr. Stratton. 

Auc'hitkcture as a ( arkkr. By P. A. Robson, h.R.EH.A. London : H. T. 

Batsford, Ltd. 35. 

This “ manual for aspirants and students of either sex ” ought to lie about in 
the junior common rooms ot our universities, so as to fall into the hands of under¬ 
graduates at what is a verv critical period of their rareirs. The young man and 
maiden with humanistic inclinations generallv feci despairingly that onlv in th(‘ 
overcrowded literary w'orld might they solve tluir pioblems of siil sistence and 
self-realisation. 

Aichitectiire appeals to them, but as a profession it s^tnis onlv a remotely possible 
choice. Now there are difficulties here as elsewhere, and competition is kern here, 
too, but once these difficulties are clearly understood they appear less insuperable 
than before 

M/. Robson’s plain-spoken little bixik wall tjuicklv show' the aspirant how' he or 
she stands ; what examinations have to be pa.ssed and what studies these examina- 
tions involve. Those who can afford the cost of li\mg without earning for the 
reejuisite time, will not find the lees asked bv tht school.-* and thi* K. exorbitant. 

It is after all po.ssible thnt w'c are on the e\e of a gieat modern movement in 
building, and that exceptional opportunities arc awaiting students who will be 
starting to practice in four or live years. P.B. 


GENERAL NOTE. 

British Institute of Inpustrial Art.— The British Institute of Industrial 
Art will hold its Autumn Exhibition in the North C.ourt of the \’ictoria and Albert 
Museum, S.W. 7, from the gth November to the i8th December (Admis.sion fret*). 
The main part of the Exhibition will consist of examples of British Indu.strial Art 
for the slender purse, including h'urniture. Pottery, Textiles, Metalwork and products 
of the Building Crafts and the Book and Printing Trades. The PIxhibition will 
also include the Institute's Permanent Collection of recent work by British artists, 
craftsmen and manufacturers ; and a section illustrating certain modern tendencies 
in European Industrial Art. 
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MftBTINOS OF OTHER 80GIBTIB8 
DURING THB BNBUING WBBK. 


Momoav, October si. .East India AaBOCiatlon, at Caxton 
HaU,WMtminater,S.W. 4.30 p.m. Mr. S. K. RatHiffc 
" America and India.** 

ITniveiaity of Ltmdon. at Bedford College for Women, 
Regents Pailt, N.W. 4.30 p.m. Prof. Creyl, "The 
Revolt of the Neth^lands (I..ecture II). 

At Kiug's Oollege, Strand, W.C. 5.30 p.m. Dr. 
Prof. A. Hevesi, "Great Figure*, of Hungarian 
Literature.” (Lecture IV). 

At King’s College, Strand. W.C.. 5.30 p.m. Rev. G. 

E. Newsom, The Church and the world. Lecture HI. 
Medieval Catholicism.” 

At University College, Gower Street, W.C. 5 p.m 
Dr. R. J. Brocklehtmt, ** Secretion of the Digestive 
Juices.’* (Lecture II). 

At UnivetMty College, Gower Street, W.C. 5.30 p.m. 
Prof. J. Macmurray," The Philosophical Approach to 
Modem Social Problems.” (Lecture I). 

At University College, Gower Street, W.C. 5.30 p.m. 
Mr, Arthur Stratton, " England in Shakespeare's 
Day. Lrrture I Houses in'Tudor Times.** 

TursDAY, OciUBER 2.2. .Advertising, Institute of Incor’ 
porated Practitioners in, at the Royal Society of Arts* 
Ademhi, W.C. 7 13 p.m. 

Arts, Royal Academy of, Burlington House, W. 4.30 
p.m. Prof. Arthur Thomson, " Anatomy—^"rhe 
ksseiitial Features of the Fac^ Head and Neck.*’ 
Historical Society, at Stroud Green School, Finsbury 
Park, N. 6.30 p.m. Dr. G. P. Gooch, " The Outlook 
of Europe.” 

University of London, at King's College, Strand, W.C. 
3 p.m. Dr. J. W. Pickering, " Blood Plasma and 
Platelets.” (Lecture III) 

At King’s College, Strand, W.C. 3.30 P.m. Rev. P. 
Dearmcr, ** Byzantine and Byzantinesque Art, 
Igjcture ill—Sculpture ; Bridging the Dark Ages.” 

At King’s (Allege, Strand, W.C. 3,30 p.m. Prof. 
Sir B. Pares," Russian History to 1861. Lecture II - 
Kiev and the Water Road.” 

King’s College (at 40 I'orrington Square, W.C.). 

3.30 D.m. Dr. Julian Krzyzanowski, "The Polish 
Novel ill the 19th Century. Lecture I—Htniry 
Sienkiewioz and his Early Novels.” 

At St. Thomas’s Hospital Medical School, Albert 
Embankment, S.E. 5 p.m. Dr. A. St. G. Huggett, 
"The Physiology of tha Foetus.” (Lecture III). 
Zoological Society, Regents Park, N.W. 3.30 p.m. 
Meeting for Scientific Business. 

WtDNESDAY, October 23..Arts, Royal Academy of, 
Burlington House, W. 4.30 p.m. Prof, Arthur 
Thomson, “ Anatomy—The Lower Limb. Its 
Connection with the Trunk. The Surface Forms 
dependent on Bone and Musclein Action and Repose.” 
Automobile Engineers, Institution of, at the Engineers’ 
Club. Manchester. 7 p.m. 1 ‘rof. W. Morgan, Presi¬ 
dential Address, " The Member and the Institution.” 
PubUc Health, Royal Institute of, 37 Russell Square, 
W.C. 4 p.m. Mr. J. C, Stobart, "Broadcasting and 
Health.” 

United Service Institution, Whitehall, S.W. 3 p.m. 
Major Walter Elliott, M.P.," Co-ordination of Imperial 
Defence.” 

University of London, at King’s College, Strand, W.C 

3.30 p.m. Dr. F. A. P. Aveling, " Personalism; A 
Psycbologioal Approach to Reality. Lecture III—^The 
World of Bmpiri^ Experience.’’' 

At King’s College. Strand, W.C. 3.30 p.m. Mr. A. 

F. MeyendorfF^ ‘^The Influence of Capitalism on 
Communism in Russia.” (Lecture 1 ). 

At King’s College, Strand, W.C. 3.30 p.m. Prof. A. 
W, Reed, ” The Contribution of King’s College to the 
Advancement of Learning during the Century 1829- 
1928. Lecture III—^Lanraage and Literature.” 

At the London School of Economics, Houghton Street. 
W.C. 6 p.m. Lecture III " Offlee Machinery.’* 
At Univendty CoUem, Gower Street, W.C. 5.30 p.m. 
Mr. J, H. Helweg, Copenhagen. Past and Present.” 
(Lectore Il|. , 

Thursday, OqifdBXR 24..Aeronautical Society, at the 
Royal Society of Arts, Adelphi, W.C. 6.30 p.m. 
Captain ff, Macmillan, " The Art of Flying Land and 
Sea Machines.” 

Asiatic Society, 94 Grosvenor Street, W. 4.43 p.im Mr. 
K. A. C. Cresi^, " Tht Aqsa Mosque and tne Church 
rof Justinian.” 


Electrical Engineers, Institution oL Savoy Ptajs. WX. 

6 p.m. Colonel SirT. P. Purves, PieaidentiM Aj w i fi s . 
Fuel, Institute of, at the Institutioa of Mgdn i Wtt l 
Engineers, Storey’s Gate, S.W. rx a.m. Shr DaMd 
MiUie-Watson, Presidential Addrm. Ftpww 
*♦ Pulverised Fuel for Maj^-Tvpe Boilers^ ^ Nr. 
C. J, Jefferson, Admiral W. M. Wbayman, Mr. H^id 
E. Vaitow, and Dr. G. E. K. Blythe, 
linoerial Institute Cinema, South Kensington, 8 .W. 
2.13 p.m. Colonel V. A. Haddlck," Ireland’s Roagh- 
Hewn Destiny." 

Rubber Technologists, Ixistittttion of, at the Manchester 
Cafe Ltd., Exciumge Buildings, Manchester. 7 p.m. 
Mr. F. Walker, " Application of Electricity in the 
Rubber Industi^.” Annual General Meeting. 
University of London, at Bedford College for Wpn^, 
Regent’s Park, N.W. 4.30 pm. Prof. Bcoles, 
"Montaigne.” (Lecture III). _ . „ 

At Bedford College for Women, Regent’s Pork. N.W. 
5.15 p.m, Mr J. M. Keynes, “The Advisability of 
Methods other than High Wages as a Means of Improv¬ 
ing the Conditions of the Working Class.” 

At King’s College, Strand, W.C. 3 P-m. Dr. J. A. 
Hewitt, " Metabolism of the Carbohydrates and Fats. 
(Lecture II). 

At Kmg’s College, Strand, W.C. 3.30 p.m. Mr. H, 
W. Steed, " The Minorities Question and the Union of 
Europe. Lecture II—Minorities Before and After 
the War. ’ 

At University College, Gower Street, W.C. 5.30 p.m. 
Prof. J. E Neale, "The Elizabethan ParUsment ” 
(Lecti.re U). 


Friday, October 25. .Chemical Engineers, Institution of, 
at the Institution of Civil Engineers, Great GwKc 
Street, S.W, 6.30 p.m. Dr. W. H. Hatfield, " The 
Fabrication of Acid-Resisting Steel Plant.” , 
Fuel, Institute of, at the Institution of MechMical 
Engineers, Storey’s Gate, S.W. xo.15 R.m. (i) Mr. 
J. S. Atkinson, "The Installation and Operation of 
Gas Producer Plants for Industrial Furnaces.” (2) 
Mr. E. C. Evans," The Economics of Coke-Ovim Gas 
Utilisation in Industry.” 2.30 p.m. (i) Mr. E. H. 
].ewis, " Heat Insulation.” (2) Messrs. A. J. Dale and 
A. T. Green," Fuel Control in the Ceramic Industry. 
(3) Messrs. A. J. Dale and A. T. Green, " Refractories 
in Application to the Fuel Industries.” 

Junior Institution of Engineers, 39 Victoria Street, S.W. 

7.30 p.m. Mr. Harold Bnift, " Electric Welding m 

Applied to Bridges and other Structures on the 
L. & N.E. Railway.” ^ ^ 

Mechanical Engineers, Institution ^ Storey s Gate S.W. 
7 p.m, Mr, I. C. Dewhurst, ** The Requirements of 
Overseas Locomotive Engineers in respect of Loco¬ 
motive Design and Details.” 

North East Coast Institution of Engineers and 
Shipbuildats, Bolbec Hall, Newcastle-upon-Tyne, 

6.30 p.m. Annual (^neral Meeting. 

Physical Society, at the Imperial College of Solenw 


" Some Additional Lines in the Secondary Spectrum 
of Hydrogen.” a. Dr. E. G. Riebardsin and Mr E. 
Tyler, The Transverse Velocity Gradient Near the 
MOUtM of Pipes in which an Alternating or 
Continuous Flow of Air is Established.” 3. Mr. B. 
K. Johnson, *' Resolving-Power Tests on Microscope 
Objectives Used with UItta-\^olet Radiation.” 


Public Health, Royal Institute of, 37 Ruseell Square, 
W.C. 3 p.m. Prof. Dr. R. A. Peters, “ The Mii^teis 
of Metabolic Change. Experimental Researches upon 
the Nature andDistribution of the Water Soluble 
Vitamins.” 

Univenity of London, at King’s College, Strand, W.C. 

3.30 p.m, H.E. The Greek Minister, ** Byron and 
Greece.” 

At King’s College, Strand, W.C. 5.30 p.m. Prince 
D. S. Miriky, "The Russian Drama. Lecture II— 
Griboyedov; Shehepkin and Realism on the Stage.” 
At Kingii (^Unge, Sttand. W.C. 5.30 p.m. Prof. 
D. Saurat, “ The French Noviri, Lecture I—Pierre 
Hamp et le roman du travalL” 

At King’s Ccdlege for Household and Social Science, 
61 Campdenluil Road, W. 3 p.m. Prof. V. H. 
Motttam, ” Human Numtioo.” (Lecture II). 

At Univatsl^ College Gower Street. W.C, 5.30 pjn. 
Mr. C. S. Elton, " llw Fvtute of Animal Eookigy.’ 
(Lechure 1 ). 


Satvroay, OoToaBR a6..L.C.C., tlorahnan Museum* 
Forest HUl, RE. 3.30 p.ai. Dr.CLAlaiw^MitcheU, 
" Faoee and Finger Prints.” 
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NOTICE. 

OPENING OF THE 176TH SESSION. 

The Opening Meeting of the 176th Session will be held at 8.30 p.m. on 
Wednesday, November 6th, when the Inaugural Address will be delivered by 
Mr. Llewelyn B. Atkinson, M.I.E.E., Assoc. M.Inst.C.E., Chairman of the 
Council. The subject will be “ Fifty Years of Electrical Science and Industry." 

After the delivery of the Address, the Society's silver medals awarded for 
papers read last session will be presented. 

Tea and coffee will be served in the Library at the end of the proceedings 


ROYAL SOCIETY OF ARTS. 

REPORT ON THE SOCIETY’S EXAMINATIONS, 1929 . 

THF EXAMINATIONS COMMITTEE. 

Last* year the entries ior all the Examinations held by the Society for the first 
time reached a total of over 100,000 In view ol their growing importance, the 
Council thought it advisable to reconstruct the Committee which is charged with 
the conduct of the Examinations. It is a body consisting at present of thirty-seven 
members, ot whom seven are nominated by the Council, two by Central Education 
Authorities, thirteen by Local Education Authonties, one each by the Association 
of Education Committees, the Association of Directors and Secretaries for Education 
and the Association of Techmeal Institutions, five by Teachers' Associations, six 
by Commercial and Professional Bodies, and one co-opted Member The Committee 
are at liberty to co-opt nine more members, as and when occasion may arise. It is 
now a pow^ul body, thoroughly representative'of educational and commercial 
interests, and may be trusted to see that the examinations are kept on practical lines 
and calculated to meet the real needs of the ebss of students for whom they are 
.intended. 
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EVENING COMMERCIAL EXAMINATIONS. 

The increase in the number ol papers worked at all the Society's Examinations 
which, as will be seen from the diagram on page 1146, has been steadily and rapidly 
increasing since 1917, has been maintained this year, the total being 100,696. 

The Evening Commercial Examinations were held at three periods, March. May 
and July. In March the number of entries was 26,318, in May 45.285, and in 
July 18,570. The entries were divided among the three Stages as follows :— 



March. 

May. 

July. 

Total. 

Advanced Stage 

2,292 

7.833 

— 

10,125 

Intermediate Stage 

8,027 

17.820 

6.561 

32.408 

Elementary Stage .. 

15.W 

19,632 

12,009 

47,640 


The number of papers worked in the written examinations was 85,907, and m 
addition 586 candidates presented themselves for the viva voce Examinations in 
Modem languages. 


The subjects of Examination this year were :— 


Arithmetic. 

English. 

Book-keeping. 

Shorthand. 

Typewntmg. 

Economic Geography. 
Economic and Social History 
Economic Theory. 
Precis-writing. 

Commercial Law 
Company Law 
Accounting. 

Banking. 

Costing. 

Foreign Exchange 


Commerce. 

Railway Law and Practice 
Railway Economics. 

Shipping Law and Practice 
Law and Practice of Marine Insurance. 
Stock Exchange Law and Practice. 
Advertising and Salesmanship. 

French. 

German 

Italian. 

Spamsh 
Russian 
Portuguese « 

Swedish 


Arithniettc .—The total number ol entires was 11,623 In Stage III there were 420 
candidates, of whom 21 obtained first-cla.ss certificates, 241 obtained second-clas.s 
certificates, and 163 failed. A few very excellent papers were worked, but a larg(' 
number of those who failed were far below the standard required in this Stage. Some 
of the worst faults are pointed out in the Examiner's solutions, which are printed in 
the pamphlet contahAing the examination questions. 

In Stage II thm ^ere 2,772 candidates, of whom 473 obtained first-class certi¬ 
ficates, 1,007 obtained second-class certificates, and i,2t)2 failed. The Examiner 
again oommonts on the tendency of candidates to give the results only without 
clearly ahowing how these are obtained. It is the working as much as the results 
tliit tbe Examiner wishes to see, and the one should be set out as clearly as the 
Othieir^ In many cases the whole subject of percentages in its various applications, 
liad not been mastered. 



Oct. 25 ,1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 1137 


In Stage I of 8,431 candidates, 1,060 passed with credit, 4,85'! passed, and 2,520 
failed. The mental arithmetic was generally well done, though weakness was 
shown in the decimalisation of money. In this Stage again, the Examiner complains 
that the working too often is not properly shown, and candidates should be im])resse(l 
with the necessity of bearing this point in mind. 

English .—^The total number ol candidates was 7,274 In Stage 111 th<‘n‘ wen* 
425, of whom 21 obtained first-class certificates, 241 obtained second-class certi¬ 
ficates, and 163 failed. While a certain numl)er of candidates wrote excellent 
answers to the questions on literature, many of these were brief and inadequate. 
Evidently a large number had not spent sufficient time in studying the prescribed 
books, and some did not seem to understand what they had read, or were unable to 
express what they knew, lii a good many cases the handwriting was difficult to 
read - a fault which is bound to tell ag.iinst a candidate. 

In Stage II of 2,056 candidates, 246 obtained first-class certificates, 1,228 obLuned 
second-class certificates, and 582 failed. The essays, for the most part, readied a 
high standard, and the prescritied books had. as a rule, been reail with interest. 
A good many candidates lost marks by failing to observe the instructions given on 
the examination papers. 

In Stage 1 , of 4.793 candidafes, 94 passed with credit. 2,836 passed, and 1,863 
failed. 

Book-keeping .—The number of papers worked in this subject reached the veiy 
large figure of 24,289, as increase of 427 over the total for 1928. In Stage III there 
were 3,689 candidates, of whom 398 obtained first-class certificates, 1,540 obtaiiietl 
second-class certificates, and i,75r failed. 

In Stage II of 8,553 candidates, 1,278 obtained first-class certificates, 4,810 
obtained second-class certificates, and 2,465 failed. The exercises, as a rule, were 
well worked, but any item at all out of the way was apt to get candidates into 
difficulties. 

In Stage 1 there were i2,o.j7 candidates, of whom 9O3 pa v^d with credit. 7,202 
passed, and 3,882 failed. After commenting on a numlier of the commoner blunders 
and the reasons for them, the Examiner writes : “ it is obvious that thete arc still 

some centres where candidates do not receive any instruction in the preparation of 
a Profit and Loss Account and Balance Sheet " 

Shorthand .—^The total number of candidates this year was 18,558, an 
increase of 897 over last year’s total, when the number of papers sent 
in was 17,661. 

In Stage III there were 1,628 candidates, of whom 225 passed at 140 words 
per minute, 622 passed at 120 words per minute, and 781 failed. The Examiner 
reports that many of the transcripts, as well as shorthand notes, were excellent, 
and that the spelling in this Stage showed improvement. 

In Stage II there were 8,809 candidates, of whom 1,827 passed at 100 words 
per minute, 3,081 passed at 80 words per minute, and 3,901 failed. The work 
in this Stage varied a good deal. Many of the transcripts were exceedingly good, 
but some were very much the reverse. » 

In Stage I there were 8,121 candidates, of whom 2,675 passed at 60 words per 
minute, 2,287 passed at 50 words iier minute, while 3,159 failed. The percentage 
of failuies is higher than last year, and the Examiner remarks upon the large 
number of blunders, which are due quite as much to the candidates' disregard 
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of the sente of the context, as to their inability to decipher their shorthand 
characters, which were often badly or incomctly formed. Teachers should make 
their pupils understand that they mnst not write nonsense. Tt is far better to 
stick to the old adage—** When in doubt, leave it out.** 

Typewriting .—^The total number of entries in this subject shows an increase of 
575 as compared with that of 1928 , the figures being 10,398 and 9 , 823 . In Stage III 
there were 1,105 candidates, of whom 339 obtained first-class certificates, 660 
obtained second-class certificates, and 106 failed. In Stage II of 3,997 candidates, 
1,280 obtained first-class certificates, 1,944 obtained second-class certificates, and 
773 failed. In Stage 1 of 5,296 candidates, 1,279 passed with credit, 3,300 passed, 
and 717 failed. 

In all stages the standard of work submitted was generally satisfactory, with the 
exception of the time tests and the answers to the questions. In the time tests many 
candidates were so anxious to attain high speeds that they sacrificed everything to 
this end. Accuracy is obviously the first essential. In answering the questions a good 
many candidates must have set down the first words that came into their heads, 
without the slightest regard to common sense; e.g., one wrote . “ Record ribbons 
are not used for making carbon copies, but are employed in cutting stencilr." 
Another : “ The operator should sit on the machine," and a third . " Thirty fingers 
should be used for striking the character keys and the thumbs for the shift- 
keys." The mentality of the candidates who can produce answers like these 
leaves one wondering « 

Economic Geography. -The total number of candidates was 1,048 In Stage III 
there were 62 , of whom 6 obtained first-class certificates, 37 obtained second-class 
certificates, and 19 failed. The good papers were very, very good, but the bad were 
very, very bad. As a rule, the maps were excellent, although in too many cases the 
descriptions showed that the candidates could not " read " them 

In Stage II of 204 candidates, 29 obtained first-class certificates, 98 obtained 
second-class certificates, and 77 failed. Here again, the best papers were admirable, 
especially those worked in March and May, which the Examiner characterises as 
the best set of Intermediate papers that he has ever had. Three improvements 
which were noted last year have not only been continued, but emphasised—the 
sound use of sketch maps, less irrelevancy, and clear efforts to analyse and explain 

In Stage I of 782 candidates, 20 obtained first-class certificates, 448 obtained 
second-class certificates, and 314 failed. A large number of the failures was due to 
very marked weakness in answenng the two compulsory questions and to the fact 
that many candidates had only studied portions of the prescribed areas, revealing 
almost incredible ignorance of the remaining portions The Examiner writes : 
" It is lamentable that any preparation for such an examination should not begin 
with an honest survey of the whole area. In the absence of such a survey it is obvious 
why so many candidates have seemed to misunderstand some of the simplest 
geoginphical phenomena of our islands." 

Bequmnic and Social History. —The total number of candidates was 253 . In Stage 
ItX there were 23 Candidates, of whom 8 obtained first-class certificates, 11 obtained 
MOOHd-class certificates, and 4 failed. Though the numbers were small the papers 
were good, being full of accurate knowledge and lucidly expressed. 

In Stage II of 75 candidates, 11 obtained first-dass certificates, 35 ' obtained 
seocmd-cl^ss ^rtificates. and 29 failed In the May examination file quality of 
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much of the work was meritorious, and there was onlj’ a single failure. The average 
standard in the July examination was, however, disappointingly low. 

In Stage I of 155 candidates, 25 passed with credit, 109 passed, and 21 failed On 
the whole the work submitted was of fair to mediocre quality. 

Economic Theory .—There were 567 entries in this subject In Stage Ill of 191 
candidates, 17 obtained first-class certificates, 116 obtained second-class certificates, 
and 58 failed. A good proportion of the papers showed a solid, intelligent and 
satisfactory knowledge of the subject, which was evidently the result of careful and 
interested study, but many candidates should have entered fot Stage IT rather 
than for Stage III. 

In Stage II of 376 candidates, 58 obtained first-class certificates, 245 obtained 
second-class certificates, and 73 failed A good general level was reached ; most of 
the candidates had grasped the elements of the subject and wt're able to present 
them intelligently 

Pfids-writing. -A good deal is to be said for this subject as a means of training 
in judgment, accurate thinking, and clear and concise expression. It docs not, 
however, attract many candidates, the total number of entries this year being 151 , 
which is only a slight increase on last year's figure, 132 In Stage 111 of 36 candidates 
2 obtained first-class certificates, 23 obtained second-class certificates, and ii failed. 
The passage set called for much judgment in selecting the really important and 
rejecting the not important. While the best candidates showed not only discretion 
in selection of facts and skill in arranging them, the worst did very poor work indeed. 

In Stage II of 115 candidates, 17 obtained first-class ccrtific/ites, 53 obtained 
second-class certificates, and 45 failed. The work on the whole* was up to the usual 
level, and the liest papers were (juite good. 

Commercial Law .—In Stage III there were Kk> candidates, ol whom 67 obtained 
first-class certificates, 84 obtained second-class certificates, and only 9 failed. I'he 
papers worked were generally good , in particular, those submitted at the March 
examination were excellent . they were characterisetl by accuracy and intelligence, 
and there were no failures. 

In Stage II, of 359 candidates, 199 obtained first-cla.ss certificates, 130 obtained 
second-class certificates, and 30 failed Here again the lixaiiiiner reports that the 
papers, as a whole, were very satisfactory, most of the candidates showing an 
intelligent knowledge of the principU'S of mercantile law and their application 

Company Law .—In Stage HI there were 91 candidates, of whom 28 obtiiined 
first-class certificates. 41 obtained second-class certificates, and 22 failed. The 
average standard was fairly high, though in the papers worked in March there was 
in many cases a lack of knowledge of the principles of Company Law, and even of 
common sense. The Examiner has, unfortunately, to complain of a good deal of 
illegible writing. If candidates only realised how much they handicap themselves 
in this way, surely they would take some care to mend their faults. 

In Stage II of 217 candidates, 97 obtained first-class certificates, 94 obtained 
second-class certificates, and 26 failed. Candidates'on the whole, showed a very 
sound knowledge of the principles of commercial law, though here again so many 
scripts were marred by bad writing that the Examiner finds it necessary to state : 
"Many candidates forgot that the Examiner can only read answers that are legibly 
written." 



1140 JOURNAL OF THE ROYAL SOCIETY OF ARTS. Oct. as. 1939 

Accounting .—480 candidates entered for this subject, of whom 28 obtained first- 
class certificates, 240 obtained second-class certificates, and 212 failed. On the whole 
the papers worked were creditable, and some were very good. A good many candi¬ 
dates evidently possessed no knowledge of executorship accounts, although this is 
prescribed in the syllabus. 

Banking .—Only 15 candidates presented themselves of whom 2 obtained first-class 
certificates, 9 obtained second-class certificates, and 4 failed. There were no papers 
of outstanding merit. 

Costing. -There were 93 candidates in this subject, of whom 5 obtained first-class 
certificates, 46 obtained second-class certificates, and 42 failed. A good many 
confused cost and selling price, while some included profit as an item of cost, and 
others allowed the costs of one period to be affected by balances of over- or under- 
absorlH'd on-co.sts of previous periods. 

horcign Exchange.--The total number of entries in this subject (26) continues to 
bo small, though it shows an increase of 0 over that of 1928. In Stage III there were 
14 candidates, of whom 9 obtained fir.st-class certificates and 5 obtained second-class 
certificates. The papers were worked in a most encouraging manner, the proportion 
of first-classes was very high, and there were no failures. 

In Stage II, of 12 candidates, 6 obtained first-class certificates, 5 obtained second- 
class certificates, and one failed. Here, again, the work submitted was decidedly 
good 

Commerce. - There has been a distinct increase in the number of entries in this 
subject, the total this year being 2,872 as compared with 2,492 in 1928. In Stage 
III there were 331 candidates, of whom g obtained first-class certificates, 185 
obtained .second-class certificates, and 137 failed. The hixaminer reports that, 
speaking generally, great ignorance appears to prevail respecting marketing 
processes, notwithstanding the exhortations and advice from high (juarters to 
study these questions. 

In Stage II of 1,038 candidates, 217 obtained first-class certificates, 542 obtained 
second-class certificates, and 279 failed. The Examiner draws .special attention to 
the excellence of the papers worked at the July examination, which were so good as 
to leave the impression that they were a specially selected set. In particular, the 
answers to c|ue8tion ij were so thorough and detailed that they appeared to Ih* the 
rc'sult of considerable practical experience in the operations described. 

Ill Stage I of 1.503 candidates. 140 pa.ssed with credit, 899 passed, and 464 failed. 
I'he answers on the whole pointed to very careful preparation and to an improvement 
in the general standard of intelligence on the part of the candidates. Unfortunately, 
a good many scripts were marred by bad spelling and bad handwriting. 

Railway Law and Practice .—There were 20 candidates in this subject, of whom 
2 obtained first-class certificates, 12 obtained second-class certificates, and 6 failed. 
The candidate^ generally showed a .satisfactory knowledge of railway law, and there 
was a distinct improvement in preyseness of expression, a point which in the past 
has oft^ been a source of great weakne.ss. 

Railway Economics .—Of 12 candidates, 3 obtained first-class certificates, 6 
lrt>tain6d ioopnd-class certificates, and 3 failed. Most of the candidates had a very 
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weak grounding in elementary economics, and therefore had no sound basis on 
which to build their knowledge of this subject. 

Shipping Law and Practice .—Only 30 candidates entered for this subject, and of 
these 5 obtained first-class certificates, 14 obtained second-class certificates, and ii 
failed. A few of the candidates were well prepared, but in too many cases the issues 
raised were only half dealt with. 

Law and Practice of Marine Insurance .—Of the 42 candidates in this subject, 11 
obtained first-class certificates, 22 obtained second-class certificates, and 9 failed. 
The Examiner reports a considerable improvement in the standard of work as 
compared with that of 1928 , and there is definite evidence of careful tuition. It is 
regrettable, however, that some of the papers were marred by bad spelling and bad 
grammar, which ought not to be possible in Stage III. 

Stock Exchange Law and Practice .—^There were 35 entries in this subject. In 
Stage III of 13 candidates, 3 obtained first-class certificates, 8 obtained second-class 
certificates, and 2 failed. The papers generally were well worked. It seems some¬ 
what curious that the questions which were most poorly answered were those which 
called for any knowledge of arithmetic, and that apparently none of the candidates 
had any practical accjuaintance with the principles of compound interest. 

In Stage II of 22 candidates, 8 obtained first-class certificates, 10 obtained second- 
class certificates, and 4 failed. The general quality of the papers might;, have been 
l)etter, and the Examiner reports that in some of them the spelling was noticeably 
bad. 

Advertising and Salesmanship .—The number of candidates has risen this year to 
101 , as compared with 70 in 1928 , and in view of the growing importance of the 
subject it may be expected that the total will continue to rise. 18 candidates 
obtained first-class certificates, 55 obtained second-class certificates, and 28 failed. 
Probably many would have received higher marks had thev read the questions more 
carefully, and too few of them appeared to have had mucj; practice in putting down 
th<‘ir thoughts in a concise and definite manner. 

French .—^The total number of entries in this subject was 5 , 5 ^ 3 . In Stage III 
there were 365 , of whom 32 obtained first-class certificates, 195 obtained second- 
class certificates, and 138 failed. While tlie best candidates gave evidence that they 
possessed really valuable and accurate knowledge it is disappointing to find that the 
Examiner reports in many cases a lamentable weakness in grammar. Nobody can 
possess a satisfactory knowledge of a language until it is built up on a sound gram¬ 
matical basis. This is surely an obvious truism, and yet there are people calling 
themselves educationalists who apparently think either that grammar is quite 
unimportant or that it may be picked up anyhow. Many of the commercial candi¬ 
dates were very unsuccessful in dealing with the commercial passages, which were 
not difficult and only contained phraseology with which they should have been 
familiar. 

In Stage II of 1,750 candidates, 210 obtained first-class certificates, 645 obtained 
second-class certificates, and 895 failed. Here again, while some of the papers were 
quite good, the work in general was marred by a deplorable lack of thoroughness. 
Verbs had too often been only half learnt, tenses were confused, and expressions 
wildly guessed at without reference to their context. The number of candidates 
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who attempted the Commercial " passages was very small, and their work oo 
whole was very poor indeed. Far too many of the candi^tes were quite niipte* 
pared to eit for an examination of this standard. 

In Stage I there were 3.448 candidates, of whom 508 passed with credit, 2,078 
passed, and 862 failed. The Examiner's reports on this Stage offer a striking contrast 
to those on Stages 11 and 111. The results were most satisfactory. " For many 
candidates the paper was far too easy, and totals of 90 per cent, were by no means 
uncommon." The grammar, in particular, was of a high standard, and considerable 
attention had been given to irregular verbs. It is to be hoped that those who have 
done so well in Stage I will go on to raise the level of work in Stages II and III 

German ,—The total number of entries in this subiect was 570 , as compared with 
47 ] in 1928 . In Stage III of 64 candidates, 22 obtained ffrst-class certificates, 26 
obtained second-class certificates, and 16 failed. Although the work did not reach 
the high standard of excellence which has been maintained for some years past, the 
results may be regarded as satisfactory; the translations into German and the 
essays were mostly good and some candidates showed that they possessed a very 
considerable acquaintance with German literature and history. 

In Stage II of 176 candidates, 50 obtained first-class certificates, 67 obtained 
second-class certificates, and 59 failed. In the March examination the standard of 
accomplishment was higher than it has been for some time. The renderings into 
English were excellent and the essays were satisfactory. The papers worked in May 
and July, however, were not so good. Many candidates possessing an adequate 
vocabulary showed an almost complete disregard of grammar, and the translations 
into German showed a deplorable weakness in syntax 

In Stage I of 330 candidates, 30 passed with credit, 156 passed, and 144 failed 
The general level of the work was fairly satisfactory ; the translations into German 
were somewhat better than usual, but the free compositions were often rambling 
and ungrammatical 

Italian .—^There were altogether 114 candidates in this subject, as compared with 
89 m 1928 . In Stage III of 17 candidates, 8 obtained first-class certificates, 5 
obtained second-class certificates, and 4 failed. The work generally was satisfactory 
and showed careful preparation on the part of the candidates. 

In Stage II of 43 candidates, 9 obtained first-class certificates, 28 obtained second- 
class certificates, and 6 failed. The papers generally reached a fair standard, 
although a number of candidates revealed a very imperfect knowledge of Italian 
grammar. 

In Stage I of 54 candidates, 4 passed with credit, 38 passed, and 12 failed. In 
this Stage the candidates' knowledge of Italian grammar was very defective. 

Spanish .—^The total number of entries was 908 . In Stage III there were 104 
candidates, of whom 10 obtained first-class certificates, 76 obtained second-class 
certificates, and 18 failed. The work maintained about the usual standard. In 
translation, composition and essay the answers were generally good, most of the 
candidates possessing a considerable vocabulary and power of expressing themselves 
correctly, if not alwa 3 r 8 quite idiomatically. 

In S^e II of 329 candidates, 22 obtained first-class certificates, 232 obtained 
second-class certificates, and 75 failed. The work, as a whole, was poor, the grammar 
was decidedly weak, and many of the candidates were not up to the standard 
required at this Stage. 
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111 Stage I of 475 candidates. 28 passed with credit, 366 passed and 8 i failed. The 
work o<Hnpares favourably with that submitted last year; the translations were 
wdl rendered, on the whole, and after reading the strictures of the Examiners in 
other languages, it is satisfactory to learn that the grammar questions were hiirly 
well answered, though there is still room for improvement in this direction 

jRussian ,—There were 21 entries in all for this subject. In Stage III of 
8 candidates, 4 obtained first-class certificates, one obtained a second-class certificate 
and 3 failed. The work submitted was very encouraging. The best candidates 
possessed wide vocabularies, and in one case the translation into Russian was almost 
faultless. 

In Stage II of 5 candidates, two obtained first-class certificates, 2 obtained second- 
class certificates, and one failed. The general standard was good and for the most 
part the grammatical questions were answered satisfactorily. 

In Stage I of 8 candidates, one passed with credit, 4 passed, and 3 failed There 
was a noticeable improvemimt in grammar, but translation into Russian was still 
very weak. 

Portuguese ,—^Ten candidates entered for this subject. In Stage III there were 5 , 
of whom 3 obtained first-class certificates and 2 obtained second-class certificates. 
In Stage II there were again 5 candidates, of whom one obtainetl a first-class 
certificate, and 4 obtained second-class certificates In neither Stagt* was there an^• 
failure. No examination was held in Stage I. 

Swedish .—^This examination was only held in Stage 11 There were 7 candidates, 
of whom one obtained a first-class certificate, 4 obtained second-class certificates, 
and 2 failed. 


ORAL EXAMINATIONS 

The results of the Oral Test, which is now compulsory foi all candidates in the 
Advanced Stage of French, German, Spanish, and Italian, woe again well up to 
the average, the figures being much the same as last year. An important part of 
the Oral Test is the taking down of a passage dictated in the foreign language by 
the Examiner, and in the past this has been a source of great weakness with many 
candidates. It is gratifying to be able to state that the examiners now report 
a very great improvement in this branch of the examination. 


Oral Examinations held during ig2cj. 


Subject. 

No. of 
Examina¬ 
tion 
Centres. 

No. of 
Exami¬ 
ners. 

No. of 
Candi¬ 
dates 
examined. 

Passed 
with Dis¬ 
tinction 

1 

Passed. 

Failed 

French 

43 

32 

402 


243 

71 

German 

*3 

12 

67 

21 

38 ^ 

8 

Spanish 

15 

13 

102 

'32 

56 

14 

Italian 

4 

3 

15 

8 

5 

2 


75 

60 

586 

149 

342 

95 
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Group Certificates in Commercial Subjects. 

The increase, noted in last year's report in the number of candidates entered 
from advanced classes in Elementary Schools and Central Day Schools has been 
well maintained. Most of these candidates take a number of subjects qualifying 
for the Group Certificate in Elementary Commercial Subjects. To gain this 
special certificate candidates must pass in Arithmetic, English and two other 
subjects within three consecutive years, but it is satisfactory to find that many 
pupils from Day Schools have no difficulty in passing in the necessary subjects in 
one year. In view of this it is hoped that pupils from these schools will enter in 
future for the more comprehensive Junior School Commercial Certificate 
Examination which is held in March and July. 

I'he qualification for Group Certificates in the other two stages is as follows :— 

Advanced --Candidates must pass in the following four subjects in the 

Advanced Stage in three consecutive years : Book-keeping, Commerce, Economic 
Theory, and any one of the remaining subjects (other than Shorthand, Typewriting, 
and Precis-Writing), in which an Examination in the Advanced Stage is held. 

Intermediate Stage .—Candidates must pass in the following four subjects, either 
in the Advanced or Intermediate Stage, in three consecutive years : Arithmetic, 
Book-keeping, Commerce, and any one of the other subjects in which an Examina¬ 
tion in the Intermediate Stage is held. (For the purpose of this Certificate, Short¬ 
hand and Typewriting are considered as one subject). 

The thanks of the Council are once more accorded to the Court of the Cloth- 
workers’ Company, who have generously renewed their grant of l^o towards 
providing medals in all the subjects of examination where the work of candidates 
attains a sufficiently high standard. There is no doubt that there is very keen 
•competition for these medals, and that they have done much to maintain or raise 
the level of excellence in the papers worked. 

SCHOOL AND JUNIOR SCHOOL COMMERCIAL CERTIFICATE 
EXAMINATIONS. 

A new series of Examinations was instituted in 1027 , specially designed for 
candidates from Day Schools. Two examinations were held this year in March and 

July- 

The subjects of examination arc :— 

Compulsory Subjecis : Arithmetic, Book-keeping, Economic Geography, 
English, History. 

Elective Subjects : i*'rench, German, Spanish, Italian (not more than two 
foreign languages may be taken), Commerce, Shorthand, Typewriting (School 
Commercial Certificate only), Mathematics, and Natural Science (Physics, Chemistry, 
and Botany). Candidates must take not less than two and not more than four of 
these subjects. 

The total number of candidates was 875 . Of these 148 entered for the School 
Commercial Certificate. Nineteen obtained first-class full certificates, and 70 
obtained second-class full certificates. For the J unior School Commercial Certificate 
there were 727 candidates ; 103 obtained first-class full certificates, and 286 obtained 
second-class full certificates. Candidates who failed to obtain full certificates 
received Qertificates for the subjects in which they passed. 
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In 1927 (the first year of this examination), the number of candidates was 
In 1928 this number increased to 516 , and in 1929 to 875 

EXA;MINATI0NS for LONDON county council JUNIOR 
COMMERCIAL AND JUNIOR TECHNICAL INSTITUTES. 

At the request of the Education Committee of the London County Council, the 
Society undertook again to hold course examinations for (a) students in L.C.C 
Junior Commercial Evening Institutes, and ( 6 ) students in L.C.C Junior 
Technical Evening Institutes. 

The total number of entries from both classes ot Schools was 2,491 There 
were 1,627 candidates from the Junior Commercial Institutes, of whom 946 
obtained group certificates ; and 864 from the Junior Technical Institutes, of 
whom 513 obtained group certificates 


NOTKS ON BOOKS 

Thk Builders of America By E. Huntington and L F Whitnty London 
Chapman & Hall, Ltd. i 6 s. net. 

Vagueness and uncertainty are incidental to a study of title page, preface and 
introduction, indications as to the real scope and purpose of this rather ponderous 
volume of xvi + 368 pages being .somewhat obscure and doubtful until Chapter I 
of the text is reached 

First readings in the text will make it clear that the builders of whom the authors 
discourse are not precisely like such men of days gone by as Washington, Longfellow, 
or Franklin. The builders of the book under notice are in the main to be men of 
the future, characterised by “ fine temperament, fine intelligence, and fine health," 
p. I. On p. 23 this sentiment is emphasised, and it is made quite indubitable that 
the leeuling function of the builders is to solve problems arising out of the population 
question. This aspect remains definite to the end of the book, although occasionally 
obscured by a superfluity of words. 

The primary standpoint of the authors is quite definitely contrary to that ol 
certain persons who, in 1877 , were prosecuted for publishing a pamphlet by Dr 
Knowlton which our law-courts held to be objectionable. The primary aspect in 
the Knowlton pamphlet is that well-intentioned persons should strive towards a 
lower rate of increase for themselves, but an eminent biologist having convinced 
one of the prosecuted persons that if the well-intentioned and intellectual classes 
reduce their output of children, something like racial suicide must follow, this 
propagandism by the Knowltonist part}^ ceased or waned for a time. 

It is now easy to understand the psychology of the authors in relation to their 
main proposition, that racial improvement depends on the good and the worthy 
having larger families than the average. Reading from p. 27 to p. 30 , we find an 
estimate, founded on actuarial data available in the United States, that the output 
of children required to keep the population stationary is 3 . 1 , on the average, from 
each fruitful marriage ; but the authors strive towards a material increase of this 
output from the high-minded and intellectual persons whom they classify as builders 
Apparently nothing short of an average increase of one per family from the 
mtellectual builders will satisfy them, this making the average family of the 
intellectuals 4.1 ; but it is contended that to make the future of America safe, this 
output must be raised to about 4 . 5 . 
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One aspect in the plan for arriving at the better status is touched upon where 
we read of the old Rabbinical teaching that a man should sell all that he has in 
order to obtain the daughter of a learned man as a wife (p. 73 ), and on p. 284 the 
authors appear to disclaim all wish for governmental control of marriage; but 
further on such control seems to be quite positively stated. Thus, towards the end 
of p. 284 , we read" When eugenic ideas at last prevail among the groat majority 
of sensible people, legislation will of course follow suit.” On p. 285 this anticipated 
legislation is shown to us in a form which seems impossible in any civilised 
community or in any state upholding the Christian or Jewish religions. All those 
who are condemned as degenerate on any one of seven more or less specific counts, 
one of which counts is the rather indefinite ” crime,” and another the still less 
definite ”-*and the like !” are to be altered or unfunctioned so as to eliminate 
child beating. To those who have studied the historj^ of times long past such 
proposals bring visions in which the woman who has been altered, and so protected 
against usual consequences, becomes a vivid and ever-active agent in spreading 
degenerations far transcending anything which has been attributed to the most 
lurid of modem nocturnal revels, as in some of the South European or Levantine 
night clubs, cabaret shows, or the hke. The rites attributed to the worship of 
Astart^, the Phoenician Venus, called ” Ashtoreth, the goddess of the Zidonians,” 
in I Kings, c. xi, v. 5 , may be mentioned as an exemplar. 

The good intentions and sincerity of the authors are manifest, but to carry into 
effect their first-mentioned proposal may prove difficult and impracticable, as we 
know that all through organic nature the higher forms tend towards lower fecundity 
The second proposal does not now loom before us very definitely or threateningly, 
so we can postpone a study of the various contentions that may be brought against 
it. Meanwhile the mind may not inaptly turn to a quotation which W. R. Grove, 
eminent as physicist, Queen's Council and Judge, presents to us on p. 78 of the 
1855 edition of his ” Correlation of the Physical Forces.” 

” Nature is made better by no mean, 

But Nature makes that mean ; so o'er that art. 

Which wo- say adds to Nature, is an art 
That Nature makes.” 

Spfech ano Hearing. By Harvey Fletcher. (Introduction by H D. Arnold.) 

London : Macmillan and Co.. Ltd. 215. net. 

Dr. Fletcher in his Volume of 332 f- xvi pages, with considerably over 200 
definitely important and pertinent figures, gives a carefully ordered and lucid 
account of the remarkably rapid progress in our knowledge of Speech which 
characterises the century 1829 - 1929 . We mav regard the record and study by 
Dr. Fletcher as histoncally sequent to and fitting in with Sir David Brewster's 
account of Speech and its artificial reproduction ; the scope ranging from conjec¬ 
tures as to the statue of Memnon to the year 1832 . 

Brewster's classic account of the early histor>^ of speech reproduction is con¬ 
tained in his ” Letters on Natural Magic ” (Physical Science), ” addressed to 
Sir Walter Scott,” and published by Murray in 1832 . Much emphasis is given 
by Brewster to the means employed by Kratzenstein in constructing his ” Talking 
Automaton ” which, although not perfect was good enough to win the prize offered 
in the year 1779 by the Imperial Academy of Sciences at St. Petersburg, and 
Brewster's Fig. 47 (p. 207 ) shows us the devices by which Kratzenstein produced the 
five primary vowel sounds. In reference to this system mainly, Brewster on his 
page 211 , makes a prediction as follows: ” ... we have no doubt that 
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before another century is completed a talking and a singing machine will be 
numbered among the conquests of science.*' 

Dr. Fletcher’s work, now before us for review, is, we consider, the first which 
indicates in clear theory^ and detail the realisation of Brewster’s prediction published 
in 1832, and for this reason, even if no other, it should be a volume to add lustre 
to the reputation of the publishers. The author. Dr. Fletcher, on his page 8 
and by his fig. 2 gives us thirteen aspects of mouth, lips and tongue, showing how 
pure-vowel sounds and diphthongs are produced ; while fig. 3, on page ii, shows 
a scheme for originating artificially the fundamentals of speech. 

We need not enlarge on this aspect—^the origination of speech or song ; but the 
available possibilities run through the book ready to bo grasped by the inventor, 
as, for example, one who wishes to add words, perhaps in numerous languages, 
for synchronised use with an existing cinematograph film. As may be expected 
the bulk of the book deals with derived sounds which come by various means 
from actual sounds, the telephone and the Edison groove, as incised or pressed 
on a revolving cylinder or disc, figuring largely. 

Noise, as distinguished from speech or song, is considered from many aspects. 
An almost cver-pre.sent source of noi.sy confusion is the distortion which reverberant 
rooms (whether at the source or destination), and the persistence or " over-hang ” 
which reverberant objects produce On pp. 292-295 we are given five graphs 
which, with the text, do much towards giving an insight into the almost ever¬ 
present reverberation impurities in speech-sound as it reaches the ear ; but we 
must go back to p. (>9 and very carefully study the chapter on noise, .as distin¬ 
guished from “ pure tone," music, or speech, and devices are described by which 
approximate quantitative estimates may be made of noise. To give some idea 
as to one of the methods, reference may be made to p. 105, where we read how 
an artificial noise is balanced against the interfering noise. 

Taking the work in all its aspects, it must be regarded as an essential addition 
to the library of every physicist, telephone-engineer, musician or orator who 
wishes to keep abreast with the rapid industrial progrf«Js of f tt times. 


GENERAL NOTE. 

Artist-Crafisman Exhibit ion. ('.entral Hall, We.stminsii-r.— This annual 
exhibition, which is held this year at the Central Hall, Westminster from Saturday, 
October 26th, to Wednesday, November 6th, inclusive (from 11 a.ni. to 7 p.m.), 
consists of a representative display by a score of trained modern craftsmen 
practising the traditional crafts, including pottery, hand-made jewelry, iron and 
leather work, printing, illuminiition, weaving and other crafts. The exhibit by 
rural smiths and saddlers is a step towards the development of these crafts in 
other directions than in those merely auxiliary to the motor garage. The exhibition 
wll include demonstrations of pottery making, etc. 


MBBTINOS OP OTHBR SOGIBTIBS 
DURING THB BNSUINO WEEK. 


Monday, October 28. .Electrical Engineers, Institution of. 
Savoy Place, W.C. 7 p.m. Discussion on “ Systematic 
Research by^ Industrial Undertakings." Opened by 
Colonel Sir T. F. Purves. 

At Armstrong College, Newcastle-on-Tyne. 7 p.m. 
Mr. B. A. Robinson, Chairman’s Address. 

University of London, at Bedford CoUege for Women, 


Regent’s Park, N.W. 4.30 p.m. Prof Gcyl, “ Ihc 

Revolt the Netherlands." (Lecture Ill). 

At King’s College, Strand, W.C. 5.30 p.m Rev. 
G. E. Newsom," The Church and the World. l.ecture 
IV-—The Reformation." 

At University College, Gower Street. W.C 2 p.m. 
Rev. Canon Claude Jenkins, " Religion and the 
Church in Shakespeare’s Day." 

At University College, Gower Street, W.C. 5 pjn. 
Dr. R. J. Brocklehurst, "Secretion of the Digestive 
Juices," (Lecture ill). 
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At Ualveitlty Colkfe, Gower Stteet. W.C. 5.30 pja. 
Prof. j. Meemitmir,*' The Philoeoi»dQal Approech to 
Modern Sookl I^Ueint.** (Lecture II). 

Tuudav, OcToeiR 39..Arte, Royal Academy of, 
Bttrlmgtoo Houae, W. 4.30 p.m. Prof. Arthur 
ThcaDBon, '* Anatomy—The Lower Limb. Ite, 
Connection with the Trunk. The Surface Forme 
dependent on Bone and Muecle in Action and Repoee.** 
(Lecture II). 

Chadwick Public Lecture, at the Bntieh Medical Aeeocia* 
tion, Tavletock Square, W.C. 3.15 p.m. Prof. J. 
BMke/* The HieU^gic^Baeie of Health. Lecture I— 
The Tieeuea in Youth and Age.” 

Blectrical Engineers, Institution oL at the Hotel 
Metropole, Leeds. 7 P^m Mr. T. Roles, Chairman’s 
Address. 

At the College of Science and Technology, Leicester 
6.43 p.m. The Hon. Sir Charles A. Parsons and Mr. 
J. Rosen," Direct Generation of Alternating Current 
at High Voltages.” 

Transport, Institute of. at the Institution of Electrical 
. Engineen, Savoy Place, W.C. s<43 P-ro. laforatal 
Meeting. Opener: Mr. D. Ross-Johnson. 

University of London, at King’s College, Strand, W.C. 
5 p.m. Dr. J. W. Pickenng, " Blood Plasma and 
Platelets.” (L^turelV). 

King’s College (at 40 Tomngton Square, W.C.) 5.30 
p.m. Dr. J. KnEvzanowski, The Polish Novel in the 
10th Century. Lecture II— ^Henry Sienkiewics and 
hut Later Acoievements.” 

.At King’s College, Strand, W.C. 3.30 p.m. Prof. 
J. S. Mackenzie," The Conception of a Cosmos.” 

At King’s College, Strand, W.C. 5.30 p.m. Prof. 
Sir B. Parcs," Russian History to i86x. Lecture Ill- 
Break-up at Kiev: Migrations: The Tartan.” 

At the Londem School of Economics, Houghton Street, 
Aldwych, W.C. 5 p.m. Prof Dr. M. I. Bonn," Some 
Relations between Economics and Politics in present- 
day Germany.” (Lecture I). 

At St. Thomas’s Hospital Medical School, Albert 
Embankment, S.E. 5 p.m. Dr. A. St. G. Huggett, 
"The Physiology of the Fcptus.” (Lecture IV). 

WEDNESDAY, October 30. .EugenicsSociety, at Burling^ 
House. W. 3.15 p.m. Prof. S. J. Holmes "The 
Biological 1 rend of the Negro.” 

Literature, Royal Society of, 2 Bloomsbury Square, 
W.C. 3 p.m. Ordinary Meeting 
Mining Enidneers, Institution of. Burlunton House, W. 
Annual General Meeting, (i) Mr, H. Eustace Mitton, 
Presidential Address.* (2) Mr. Robert Clive," Abstract 
of Report on the Underground Conveying and Loading 
of Co^ by Means.” 

Public Health, Royal Institute of, 37 Russell Square, 
W.C 4 pjn. Dr. A. F. Hurst, "The Asthma 
Problem.” 

United Service Institution, Whitehall, S.W. 3 p,m. 
Captain H. J. Feakes, R.A.N.," Australia’s Part in 
Naval Defence.” 

University of London, at King's College, Strand. W.C. 

5.30 p.m. Prof. E. V. Appleton," The Contnbution 
of King’s College to the Advancement of Learning 
during the Century X829-X928 Lecture IV—The 
Phyi^l Sciences." 

At King’s Collie, Strand, W.C. 3 30 p.m. Dr. F. A. 
P. Avelmg," Personalism: A Psychological Approach 
to Reality. Lecture IV—Tli World of Ideal 
Experience.” 

At King’s College, Strand, W.C. 3.30 p.m. Mr, A. 
F. MeyeodorS, ’’The Influence of Capitalism on 
Communism in Russia.” (Lecture II). 

At the London School of Economics, Houghton Street, 
Aldwych, W.C. 5 p.m. Prof. Dr. M. J. Bonn, ** Some 
Relatkms between Economics and Politics in present- 
day Germany.” (Lecture III. 

At the London School ox Economics, Houghton 
Street, W.C. 6 pjm. Lecture IV on ” Office 
Machinery.” 

At the School of Mentel Studies, Finsbury Circus, 
E.C. 5.X5 pji. Dr. Alice Werner, " Kingdom of 
C'ongo.” 


At Univeiiity College, Gower Strsst, WX?. 5.30 p.m 
Major C. I>avenport, ” BeautUul Books.’* 

At University Collm, Gower Street, W.C. 5,30 pjn 
Mr. J. H. HelwegT6>penha«en, Ast tnd Pmt.” 
(Lecture 111 ). 


Thursday, October 31..Arts Royal Academy of, 
Burlington Houae, W. 4.30 p.m. Pwf. Arthur 
Thomson. " Anatomy—The Lower Limb. Its Con¬ 
nection with the Trunk. The Surface Forms dependant 
on Bone and Muscle in Action and Repose.” (Lecture 
H). 

Automobile Engineers, Institution of, at the Queen's 
Hotel, Birmingham. 7 p.m. Prof. W. Morgan, 
Presidential Address, “The Member and' the 
Institution.” 

Univeriity of London, at Bedford College for Women, 
Regents Park, N.W. 4.20 p.m. Prof. Bccles, 
* Montaigne ” (in French). Lecture IV. 

At Kings CoU^, Strand, W.C. 3 p.m. Dr. J. A 
Hewitt, “ Metabolism of the Carbohydrates and Fats." 
(Lecture IlH. 

At King’s College, Strand, W.C. 5.30 p.m. Mr. H 
W. Steed, ’ ’ The Minorities Question and the Union 
of Europe. Lecture III—The Value of Racial 
Individuality.” 

At the London School of Economics, Houghton 
Stteet, Aldwych, W.C. 3 p.m. Prof. Dr. M. J Bonn, 
’* Some Relations between Economics and Politics 
in present-day Germany.” (Lecture III). 

At University College, Gower Street, W.C. 5.30 p.m 
Prof. J. E. Noale, “The Elizabethan ParUament" 
(Lecture III) 


Friday, November i. .Anthtopotodcal Institute, at the 
Portland Hall, Great Portlimd Street, W. 3.30 p.m. 
Prof. G. Elliot Smith, F.R.S., “The Evolution of 
Man.” 

Electrical Engueers, Institution of, Savoy Place, W.C. 
7 p.m. Mr. E. W Hill (Chairman of tne Meter and 
Instrument Section). Inaugural Address. 

Junior Institution of Engineers, 39 Victoria Street, S.W 

7.30 p.m. Informal Meeting. Technical Film, “ The 
Age of Speed.” 

Mechanical Engineers, Institution of, Storey’s Gate, 
S.W. 6 p.m. Prof. H. L. Calleadar, “ Ccitioid ReU- 
tions between Water and Steam.” (TlmiiiaB Hawkslev 
Lecture). 

North East Coast Institution of Engineers and Ship¬ 
builders, Bolbec Hall, Newcastle-upon-Tyne. 6 p.m 
Mr. W. S. Burn, “ The Develooment and Performance 
of the Richardsons-Westgarth Oil Engine.” 

Philological Society, at University College, Gower Street, 
W.C. 8 p.m. Prof. E. Weekley, “ Words and Names,'^ 
Public He^tb, Royal Institute of, 37 Russell Square. 
W.C. 3 p.m. Prof. Dr. R. A. Peters, “ Tisaue Anarchy 
as illustrated by the present rosition of our knowledge 
upon the changes produced in the higher animal by 
lack of Vitamin B.” (Harben Lecture). 

University of London, at King’s CoU^ Strand, W.C 

3.30 p.m. H. E, Dr. J. Geimadius, ’^Muroes for the 
History of the Greek War of Independcsice.” 

At King’s CoUegetStrand, W.C. 5.30 pan. Monsieur 
Pierre Hamp, The French Novm. Lecture II— 
Le travail dans la Uttfeature fran^aise.” 

At King’s Ciffiege, Strand, W.C. 5.30 p.m. Prince 
D. S. Minl^, “The Russian Drama. Lecture III— 
Gogol and Sukhovo-Kobylin.” 

At King’s College tor Household and Sodal Sdenoe, 
6z Campden ^ Road, W. 3 pan. Ptot V. H. 
Mottnm, " Human Nutrition.*'^ (Lecture Ill). 

At University CoUeM, Gower Street. W.C. 5.30 p.m. 
Mr. C. S. BlUm, “The Future of Animal Ecology.” 
(Lecture II). 

At Univexiity College, Gower Street, W.C. 3.30 p.m. 
Sir Richard Lodge, ** Bnglitii Parties and Foreign 
Policy in the Eighteenth Century.” (Lecture I). 


Saturday, Novsmrex 2. .L.C.C. The Hontana Muieum, 
Forest HID, S.B. 3.30 p.m. M. A. Murray 
" Ancient Egyptian Sculpture in Rl^.*’ 
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NOTICES. 


OPENING OF THE 176TH SESSION. 

The Opening Meeting of the 176th Session will be held at 8.30 p.ni. on 
Wednesday, November 6th, when the Inaugural Address will be delivered by 
Mk. Llewfxyn B. Atkinson, Assoc. M.Inst.C.E., Chairman of the 

Council. The subject will be “ Fifty Years of Electrical Science and Industry." 

After the delivery of the Addre.ss, the Society’s silver medals awarded for 
papers read last session will be presented. 

Tea and coffee will be served in the Library at the end of the proceedings. 


COUNCIL, 

A Meeting of the Council was held on Monday, October 14th. Present:— 
Mr. Llewelyn B. Atkiason, M.I.E.E., in the Chair ; Sir Charles H. Armstrong; 
Sir William Henry Davison, K.B.E., D.L., M.P. ; Sir Edward (bait, K.C.S.I., 
C.I.E.; Sir Robert Abbott Hadlield, Bt., D.Sc., F.R.S.; Col. Sir Arthur 
Holbrook, K.B.E.; Mr. P. Morley Horder, F.S.A.; Sir Herbert Jackson, K.B.E., 
F.R.S.; Major Sir Humphrey Leggett, R.E., D.S.O.; Sir Reginald A. Mant, 
K.C.I.E., C.S.T. ; Mr. J. A. Milne. C.B.E. ; Mr. James Swinburne, F.R.S. ; 
Mr. Alan A. Campbell Swinton, F.R.S.; Sir George Sutton, Bt., and Mr. 
Carmichael Thomas, with Mr. G. K. Menzies, M.A., .Secretary, and Mr. W. Perry, 
B.A., Assistant Secretary. 

Mr. Alfred C. Bossom, F.R.I.B.A., was elected a Member of the Council in 
place of Mr. Alfred Carpmael, resigned. 

The following candidates were duly elected Fellow.s of the Society :— 
Banks, Percy H. B., A.R.I.B.A.. Brighton. * 

Bittinger, Fritz John, Boston, Mass., U.S.A. 

Clark, Professor George L., Ph.D., Urbana, Illinois, U.S.A. 

Fisher, Joseph Alfred, Shortlands, Kent 

I151 
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Gardiner. J. R., M.I.E.E.. London. 

Garland. Claude Mallory. Chicago, Illinois, U.S.A. 

Grady. Ernest. Sheffield. 

Hall, Frederick J. S., Rickmansworth, Herts. 

Harrison. Maynard Colchester. Newport, Mon. 

Horsfall. Herbert, Perth, Western Australia. 

Lind, Walter P., Surbiton, Surrey. 

Mclnnes, Alexander Neil, Littleover, Derby. 

Mistry, Cursedji D., Bombay, India. 

Needham. Albert, London. 

Rai, Rai Bahadur Jagdish Narain, Gorakhpore, India. 

Sett, Adi K., Bombay, India 

Tier, Professor G., Prague, Czechoslovakia. 

Walker, Frederic Joseph, Sydney, Australia. 

Way, Allan Jay, Sydney, Austraha. 

Wilson, Oscar, Singapore, Straits Settlements. 

The thanks of the Council were accorded to Sir Alfred Yarrow, Bt., F.R.S., 
for a donation of a hundred guineas towards the reduction of the debt on the 
Building Fund, which now amounts to about £4,000. 

A report in connection with the reconditioning of West Wycombe was 
considered. 

The arrangements for the meetings dunng the forthcoming session were 
considered. 

It was reported that the vanous Scctioiidl Committees of the Annual Com¬ 
petition of Industrial Designs were engaged in drawing up the programme for 
1930. 

A quantity of financial and foimal business was transacted. 


REPORT ON THE COMPETITION OF INDUSTRIAL DESIGNS, 1929.* 

Introduction. 

The Annual Competition of Industrial Designs was held for the sixth time 
this year. There was again an increase in the numbers over those of 1928. 
viz., 1,219 candidates and 3,669 designs, as compared with 1,024 candidates 
and 3,126 designs. 

There are probably several reasons for this growth. In the first place 
the amount of the prizes offered was over £2,000, as against £1,600 in 1928. 
In the second place the Competition is coming to be more and more widely 
recognised as providing the best opportunities for young designers to show what 
they can do and of bringing them into touch with manufacturers and others 

• Owing to considerations of space it has been found necessary to omit from the 
Report hats of Central and Sectional Committees, of panels of judges, and of donors 
of and scholarships These however will be included in the separately printed 

RefHOit which will be issued shortly. 
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likely to be able to make use of their services. Manufacturers also are 
appreciating more and more the assistance which the Competition gives them 
in discovering young talent, and a number of important firms have already 
signified their desire to offer prkes for the Competition of 1930. Appreciative 
leading articles drawing attention to the value of the movement have appeared 
m The Times, the Manchester Guardian and many other important newspapers, 
and no doubt, this publicity has done a very great deal to popularise the 
Competition. 

There are always to be found a number of critics who complain that much 
of the work submitted shows lack of technical knowledge and is, therefore, 
unsuitable for immediate commercial reproduction. While it is, no doubt, 
desirable that more attention should be paid in the Schools of Art 
to the technical side of design, it should not be forgotten that most of the 
candidates in this competition are either still in the student stage or are only 
just out of it, and it is hardly fair to expect them to produce work which 
can be compared for technical excellence with the work of mature designers. 
While, therefore, they hope to effect a gradual improvement in this direction, 
the main object of the promoters of the scheme is to encourage those who 
possess ideas and originality, in the belief that a young artist of bright and 
fresh talent will soon acquire the necessary technical knowledge when he has 
opportunities of doing so. As evidence of this a designer who was given an 
appointment on the designing staff of a very large textile firm as a result of 
winning a Travelling Scholarship offered by them in 1927 has this year produced 
a best seller,” whilst another prize-winner of that year, who also received 
an appointment on winning a prize offered by another important textile 
firm, is also very highly spoken of by her employers. 

In connexion with the question of technical requirements it is interesting 
to know that the Committee of the Advertising Section intend to issue for 
the information of competitors a memorandum on Poster Designing, which, 
embodying, as it will, hints and advice on the subject by leading practical 
men in this profession, should prove of great value to students of Schools 
of Art and others entering for this Section of the Competition. 

But whilst a number of the Judges have commented somewhat severely 
on the lack of technical knowledge shown by the candidates, several of those 
connected with the textile trade who took part in the adjudication of this 
year’s designs expressed their surprise at the high standard of excellence of 
the work submitted. It was a revelation to them to find so much native 
talent available in the country and, in several instances where manufacturers 
had just returned from the Continent, they frankly admitted that many of 
the designs entered for the Competition were quite as good as those for which 
high prices were being charged abroad. 

A feature of this year’s Competition is the success of candidates from 
the overseas parts of the Empire. The prize offered by the Orient Linejor 
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a poster was won by an Australian; two important prizes went to Canada, 
and a prize for typography to an Indian student. 

For the benefit of those whose work is approved by the Judges for exhibition, 
a Bureau of Information has been opened by the Society, for the registration 
of the names of those exhibitors who desire to obtain employment as designers. 
The information is placed at the disposal of manufacturers, and a number 
of appointments have been made in this way. Mention has already been 
made of two of them, and a third great textile firm have intimated that they 
are going to offer a post to the winner of their first prize in this year's com¬ 
petition. Besides these, other appointments have been made through the 
Bureau, and many more have been made without being reported to the 
Society, as manufacturers and publicity agents in search of designers with 
new ideas visit the exhibition each year in order to note the names and 
addresses of designers likely to suit their purpose. 

The Council desire to expre.ss their thanks to those firms and individuals 
who have provided the scholarships and prizes; to the Judges who devoted 
much time and care to a very difficult task; to the authorities of the 
Imperial College of Science and Technology who provided accommodation 
for the reception of the designs, and to Lieut.-General Sir William Furse, 
K.C.B., D.S.O., Director of the Imperial Institute, through whose kindness 
the Society received permission to judge the designs and to hold an exhibition 
of selected work in the Exhi])ition Pavilion of the Institute. 

Numbkk of Entries. 

The total number ot competitors who entered for the various .sections ot the 
C'ompctition was 1,2ig Of these, 901 were .students of Schools ol Art, and 318 
non-students. 

The number (of mounts) of designs submitted was 3,b6g, divided as follows :— 


Architectural Decoration .. .. .. .. 276 

Textiles .1,475 

Furniture .. .. ,. .. .. .. 227 

Book Production .. .. .. .. .. 139 

Pottery and Glass .. .. 263 

Advertising. 1,289 

Total for All Sections .. .. 3,669 


Reports of Judges. 

Art Congress Studentship. 

The Art Congress Studentship of the value of £$ 0 , was open, under tlie conditions 
of the Competition to any candidate in any Section. The Studentship was 
awarded by the Judges to: 

Miss Veia Maud Miller, Royal College of Art, for her designs Nos. 1226-1231 
in Sub-section 5, No. 1230 in Sub-section 7, and No. 1217 in Sub-section i. 
in the/Textile Section. 
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Section I. —^Architectural Decoration. 

SuB-§ECTiON I. Prize offered by the Royal Society of Arts under the John Stock 
Trust for a Design for the Proscenium Wall of a Cinematograph Theatre, Com¬ 
petitors must not be over 30 years of age. 

The awards are as follows :— 

The Prize of to Frederick Ernest Woolley, Nottingham School of Art 
(No. 3037 and No. 3038). 

Commended: 

John Grisedale Sidebottom, Leeds College of Art. (No. 2177 and No. 2178) 

The Judges are somewhat disappointed by the limited number of designs 
submitted, and in the still more restricted number of those which show adequate 
training for a subject of growing importance. This substantial prize should attract 
students of greater experience. 

A common fault is incoherence of composition, a cramming together of dis¬ 
connected and inharmonious styles 

The student before beginning his work should inform himself carefully of the 
requirements involved. F. E. Woolley, to whom the prize is awarded, has done 
this. His design shows restraint, a sense of proportion and is a well-rendered 
drawing, undoubtedly the best submitted. He has realised that the decoration 
of the proscenium is subordinate to the main purpose of the building, which is 
the cinematograph itself. 

Sub-Section 2. Prize offered by the Royal Society of Arts under the Malready 
Trust for a set of three black and white drawings of Architectural Subjects in any 
town or district. 

The awards are as follows : — 

The Prize of £20 to Enc Frank Starling, Bartlett School of Architecture, 
University College (No. 1827). 

Highly Commended : 

Eric Frank Starling. Bartlett School oi Architecture, University College 
(Nos. 1828 to 1835). 

The general opinion of the Judges was that ttie Drawings in this Sub-section 
reached a high degree of excellence, the pencil drawings of London buildings, 
awarded the first prize, being of a very high standard indeed. 

The author of ^e winning set should be encouraged to develop his skill. His 
work shows great promise but he should not allow his facility with the pencil to 
affect his studies as an architect. 

Sub-Section 3. Lewis Berger Scholarship of the value of ffyo, tenable at the 
Royal College of Art for a period of three months for the purpose of study in Decoration 
and Decorative Painting. 

The award is as follows : — 

The Loewis Berger Scholarship of £(>0 to Carill John Hay Shaw, I'Ecole des 
Beaux Arts, Montreal. (Nos. 3656 to 3664). 

The candidate has not been successful in interpreting the intention of .the subject 
prescribed, and has failed to realise its full possibilities. With regard to colour, 
the green is not in keeping with the Adam period, being too harsh in tone, and, 
further, the condition that green was to be used was confined to the decoration 
for walls and ceilings. The polychromatic possibilities in the decoration of 
pilasters, entablature and mantelpiece have not been realised. The design for 
the ceiling, though neat in execution, is poor and incorrect in detail. 
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♦ St Mary le-Bow Church Pencil Drawing by Brank Starling (Bartlett School of 
Architecture, London University), awarded a prize of £20 


Reproducedifnim Ihf ArchUects’ Journal, August *ist, 1929 
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With r^ard to the “ evidences of study," the Judges would have preferred 
sketches of historical or applied ornament. 

In spite of these criticisms, however, the Judges have confidence in awarding 
the Scholarship as they feel that the candidate will derive much benefit from the 
course of study made possible by this Scholarship. 

Sub-Section 4. Prize offered by Messrs. Baguhs, Ltd., for a design for a Decorative 
Metal Work Scheme for the Entrance Vestibule and the Main Entrance Hall of a 
Town Hall in an important maritime town. 

The awards are as follows :— 

The Prize of and an Owen Jones medal, to Leonard Whitaker, Leeds 
College of Art. (Nos. ^179^2184). 

Highly Commended : 

William Lewis Havard, Corsock, Stanley Avenue, Wembley. (Nos. 2491 to 

2497)- 

The prize-winning design is good ; it displays a sense of composition and pro¬ 
portion and gives the effect of stateliness conforming to the requirements. It 
inclines, however, to over-much repetition of detail. 

The designer is recommended to study the technical side of the metal craft. 

W. L. Havard’s design (Nos. 2491 to 2497) is graceful and attractive, but more 
suitable for a Restaurant or Emporium than for a Municipal Building. It displays 
a poetic conception as regards the design of the balcony railing (the wavy handrail, 
however, is unfortunate) and the lift gates. 

The balustrade is too " copy book " in treatment and unsound from the practical 
point of view. 

On the whole, the design lacks dignity and masculinity, but has a certain charm. 

The work in this Sub-Section was generally good and encouraging. 

Sub-Section 5. Prize offered by the British Commercial Gas Association for a 
Design for a Fire-place for a room and a Gas-fire of original design for use in connexion 
therewith. 

The Judges were unable to recommend that the full Prize ol 50 Guineas should 
be given, but the following awards were made 

A Prize of ;f3i los. tp Philip Evans Palmer, ig, Handside Lane, Welwyn 
Garden City. (No. 1741). 

A Prize of ;^io 10s. each to the following ; 

Francis William Mudd, T.eeds College of Art. (No. 2186 and No. 2187) 

James Henry Sellers, 78, King Street, Manchester. (No. 1271). 

Commended : 

John Breakwell, 35, Broadhurst Gardens, N.W.6. (No. 1361). 

The problem of the gas-fire and its setting is so important that it is a little 
disappointing that only eleven designs were submitted. The solution proposed 
by Philip E. Palmer, who shows his gas-fire adapted to a new mantelpiece and to 
an old fireplace, shows careful thought and refreshing evidence of the fact that a 
gas-fire is something distinct from a coal-fire and demanding a modem note in 
its fashioning. F. W. Mudd and J. Henry Sellers have submitted some very good 
designs in a more conventional manner. 

Sub-Section 6. Prizes offered by the South Metropolitan Gas Company for 
(a) a Grate Front only of modem design, (6) a modern Fireplace to include a Metro 
Coke Grate, (c) a self-contained Fire for solid fuel incorporating the principles of 
the Metro Coke Grate, and {d) a Basket Grate incorporating the principles of the Metro 
Coke Grate. 
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The awards are as follows :— 

A Prize of £26 58. to Frederick Geoige Laming, 103, Drummond Road. S.£.i6. 
(No. 484). 

A Prize of £10 los. to Frederick Rueben McCree, 33, Fenwick Road. S.E,i5. 
(No. 917 and No. 918). 

Commended: 

Frederick George Laming, 103, Drummond Road, S.£.i6. (No. 481, No. 482 
and No. 483). 

This Sub-Section proved disappointing. Only seven entries were received from 
three competitors, and the designs showed no outstanding originality or artistic 
merit. Four prizes were offered, but in view of the few entries the Judges were 
only able to award two. F. G. Laming submitted designs in ail four divisions 
of this Sub-Section, the four designs being all modifications of one basic idea. 
Although the treatment was satisfactory, more regard might have been paid to 
cost of production and to economy of labour in maintenance. F. R. McCree's 
two designs for a coke grate front, although they were little more than detail 
modifications of existing designs, have sufficient merit, in view of the youth of 
the candidate, to deserve encouragement. 

Sub-Section 7 (a). Prizes offered by Messrs. Morris and Co. {Westminster), 
Ltd., for a design for a Staircase Window in a modern Departmental Store. 

The awards are as follows : — 

Highly Commended: 

Miss Isobel T. M. Goudie, 4, Royal Gardens, Stirling. (No. 1899). 

Commended; 

Miss Maureen Stoddart, Nottingham School of Art. (No. 3028 and No. 3029). 

Miss I. T. Goudie’s design ({^o. 1899) is good in general lay-out, but the dark 
grey glass would be unsatisfactory for the purpose. Miss M. Stoddart's designs 
(Nos. 3028 and 3029), and J. R. Sime’s design (No 541) show a good knowledge of 
material and construction. 

Sub-Section 7 {b). Prizes offered by Messrs. Morris and Co. (Westminster), 
Ltd., for a design for a range of siv mndows for a Restaurant in a large dty. 

The awards are as follows - 

The First Prize of £10 los. to John Hammond Harwood, A.R.C.A. (Lond.), 
School of Art and Crafts, West Marlands, Southampton. (No. i960 and 
No. 1961). 

The Second Prize of £^ 5s. to Arthur Edward Buss, 9, Lutwyche Road, S.E.6. 
(Nos. 643 to 648). 

Commended; 

John Rodger Sime, Nottingham School of Art. (No. 541). 

The Judges regret the fewness of competing designs for an important craft. The 
rejected designs show to a marked extent the want of practical knowledge of the 
cx^t. Design No. 3030 shows invention, but not practical knowledge of the craft. 

J. H. Harwood's design (Nos. i960 and 1961) shows well-designed windows of 
simple construction, a knowledge of materials and their possibilities, and is, with 
the exception of figure panels, well drawn and composed. 

A. £. Buss's design (Nos. 643 to 648) is too small in scale, but would work out 
satisfactorily in larger windows ; the drawing and colour Eire good and the design 
^ows deco:^ve sense. 
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Sub-Sbction 8. Prize offered by Mr. G. Paget Wolford {Past Master of the 
Wershipfid Company of Glaziers and Founder of the Walford Fund of that Company) 
for the best small Window or Medallion painted and glazed from an original design, 
open to students and apprentices not exceeding 25 years of age. 

The awards are as follows :— , 

The Prize of fib 5s. to Miss Jean M. B. Paisley, Udinburgh College of Art, 
(No. 3444). 

Highly Commended : 

Walter J. R. Cook, Kdmburgh College ol Art (No. 3418). 

Cominended : 

Henry John Hunt. South London Art Schtxjl. (Nos. 1414 and 1415 and 
Nos. 1416 and 1417). 
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•Winter. Painted window by Miss Jean Paisley (Edinburgh College of Art). 


The Judges are pleased to express their great satisfaction with the excellent 
work submitted m this Sub-Section. 

Although only four panels were sent in, it was hardly to be expected that many 
students would be in a position to incur the expense of producing the finished work. 

• R^roduced from The Architects' Journal^ August 21st, 1929. 
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Miss Jean M. Paisley's panel (No. 3444). which is awarded the prize, is excellent 
in design, workmanship and colour, in which W. J. R. Cook's panel (No. 3418) 
follows it very closely. 

Nos. 1416-7, by H. J. Hunt, is quiet and restrained in colour, and the draughts¬ 
manship is of a high order. Nos. 1414-5. by the same competitor, shows also 
great care and good drawing, though perhaps there is a little too much detail. 

Sub-Section 9. Prizes offered by the Malkin Tiles (Burslem), Ltd., for Designs 
for an aU-tile and faience Fireplace, suitable for an entrance hall, lounge or dining room 

The awards are as follows :— 

A Prize of fiy los. to Miss Edith Lois Martin, 8, Chester Road, Branksome 
Park, Bournemouth. (No. 103). * 

The second prize was not awarded. Several of the designs failed because, in 
the opinion of the Judges, they would be too difficult to reproduce owing to the 
large number of moulds required. Others failed because they did not indicate 
any period, as required by the conditions of the competition. 

Sub-Section 10. Prizes offered by the London and North Eastern Railway 
Company for design of {a) a First Class Railway Compartment, (6) a Third Class 
Railway Compartment. 

The awards are as follows :— 

The First Prize of £2^ to Richard Alfred Simons, c/o The Midland Bank, Ltd., 
Market Place, Leicester. (Nos. 1552 to 1554). 

The Second Prize of £1$ to Edward Thomas Ashmore Houldcroft, 
A.M.I.Mech.E., 341, Haydn Road, Nottingham. (Nos. 1320 and 1321). 

Many of the entrants have failed to grasp the essentials, and have not displayed 
originality or inventive talent. The lines are too conventional and a failure to 
force the perpendicular lines is marked in most designs. The winning design, how¬ 
ever, was a departure from tradition, and shows originality and cleverness, especially 
in its colour scheme. This design also has a certain amount of good minor 
features, such as electrical fittings, luggage racks, etc. 

The second prize is given to E. T. A. Houldcroft. The design that he has shown 
for a Third Class Compartment is considered preferable to his design for the First 
Class. He has shown originality in his electrical fittings and the disposition and 
arrangement of his minor features. 

Section II.— ^Textiles. 

Sub-Section i. A Travelling Studentship of £y$ offered by the Tootal Broadhurst 
Lee Company, Limited, for a set of at least eight designs suitable for weaving or printing 
intended for Dress or Furnishing Materials. Competitors must not be more than 
24 years of age. 

The Travelling Studentship of £y$ offered by the Tootal Broadhurst Lee Company 
is awarded to :— 

Norman Wilkinson, Manchester School of Art. (Nos. 3223, 3225, 3226. 3229. 
3231 to 3234). 

The following awards are also made :— 

A Royal Society of Arts Prize of £10 and an Owen Jones Medal to Miss Anne 
Ethel Martin, Royal College of Art. (No. 1512 and No. 1514). 

A Royal Society of Arts Prize of £^ to Miss Vera Maud Moller, Royal College 
of Art.* (No. 1217). 
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Commended: 

Miss Angela Bradshaw, Manchester School of Art. (No. 975). 

Miss Betty Heesom, L.C.C. Central School of Arts and Crafts. (No. 1150). 
Stanley James Robert Leeming, 14, Colne Road, Halstead, Essex. (No. 1165). 
The competition, apart from the prize-winning designs, is disappointing, 
especially in comparison with that of two years ago. 

More attention should be paid to balance of composition and finishing the design 
in a practical way. The Judges would again call special attention to the criticism 
contained in their report of last year :—“ Extravagance in design is not necessarily 
originality and ingenious simplicity is .not sufficiently considered. Further, fine 
taste in colour is wanted rather than multiplicity of colours in one scheme, and 
several designs, good in form, suffered from poor distribution and choice of colour." 

The winner of last year’s studentship. Miss Barbara Lebkuchen, has submitted 
an interesting set of designs. 

Sub-Section 2. Prizes offered by British Celanese, Limited, for designs for 
printing Silk Fabrics for Dress Wear. 

The awards are as follows. 

The First Prize of £1^ to Frank Grimshaw. 11, St. Patrice Street, Magog, 
Quebec, Canada. (No. 53 (a) ). 

The Second Prize of £6 to Miss Janet Dean, Royal College of Art. (No. 220) 
An extra Prize of £5 to Arthur Hurman Hardstaff, Nottingham Correspondence 
College for Applied Designs. (No. 1975). 

Highly Commended : 

Miss Dorothy Cartmell, Manchester School of Art. (No. 3474). 

Miss Marian Forrest, Glasgow School of Art. (No. 3052). 

Frank Grimshaw, it, St. Patrice Street, Magog, Quebec, Canada. (No. 53 {b )). 
Miss Barbara Lebkuchen, Slade School of Art. (No. 1459). 

Fred Marsden, Glossop School of Art. (No. 22O0). 

Commended: 

Victor Roy Brown, L.C.C. Hammersmith School of Arts and Crafts. (No. 364 
and No. 365). 

Mrs. Dorothy Clark, Bournemouth School of Art. (No. 2734 and No. 2736). 
Miss Ivy Gwendoline Collyer, Royal College of Art. (No. 329). 

Miss Mary Doreen Cooper, Royal College of Art. (No. 326). 

Frank Grimshaw, ii, St. Patrice Street, Magog, Quebec. Canada. (No. 53 (c) ). 
Miss Florence Greenwood, Rochdale School of Art. (No. 2816). 

Harold Hemingway, Rochdale School of Art. (No. 2835). 

Miss Barbara Jamieson Cochrane Highet, Glasgow School of Art. (No. 3054). 
Miss Freda Mary Honour, Liverpool School of Art. (No. 3527). 

Miss Barbara Lebkuchen, Slade School of Art. (Nos. to 1462). 

Harold Lecanski, Salford School of Art. (No. 1442). 

Fred Marsden, Glossop School of Art. (No. 2263). 

Miss Cicely Janet Mary Mason, Ruskin School of Drawing, Oxford. (No. 920). 
Miss Mildred Ogden, 136, Hurnage Lane, Levenshulme, Manchester. (No. 799 
and No. 802). 

Miss Alice Daisy Parkin, 75, Forest Road West, Nottingham. (No. 1339)- 
Miss Erica Meu-garet Payne, Manchester School of Art. (No. 3171). 

Miss Doris Dale Pratt, Manchester School of Art. (No. 3193)- 
Miss Jean Marie Vaughan, 47, Belsize Square, N.W.3. (No. 1276). 

Harold Watson, 12, High Street, Ware, Herts. (No. 1759). 



1162 JOURNAL OF THE ROYAL SOCIETY OF ARTS. Nov. i, 1^29 


William Walker Watson, 40, Cranbroek Road, Gorton, Manchester. (No. 188). 

George William Willis, 43, Caesars Walk, Cranmer Estate, Mitcham, Surrey. 
(No. 1307). 

In view of the large number of entries in this Sub-Section (323) and the excel¬ 
lence of the best, it was decided to award a Third Prize of in addition to the 
two prizes which were ongmally offered 

From an inspection of the designs as a whole, it was very noticeable that, apart 
from prize-winners and those highly commended, competitors, whilst frequently 
displaying artistic ment, showed a lack of acquaintance with present-day fashion 
and tendencies for women’s dresses 

The colourings chosen for the sketches were frequently unfortunate, and 
competitors should endeavour to cultivate a better feeling for colour The water 
colour paints almost mvanably used do not flatter the designs as much as the heavier 
pigment used by continental designers 
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♦ Design for cretonne by Mrs Kathleen H. Sargeaunt awarded the first prize in 
Sub-Section (3) of the Textile Section 


Sub-Section 3 Prizes offered by Messt*, Simpson and Godlec f td , foi Designs 
for Cretonne 

The awards are as follows - 

The First Prize of Thirty Guineas to Mrs Kathleen Hamilton Sargeaunt, 
Eaglehurst, Douglas Isle of Man (No 277) 

The Second Pnze of Twenty-five Guineas and an Owen Jones Medal to Miss 
Margaret Rae Crow, Edinburgh College of Art (No 3420) 

The Third Prize of Twenty Guinea's to Ronald Stephen McArthur, Edinburgh 
College of Art (No 3432) 

• ReproducAl from The Cabinet Maker, September 7th, 
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* Design for cretonne (highly commended) by Miss Vera M. Moller 
who was awarded the Art Congress Studentship. 


The Fourth Prize of Fifteen Guineas to Mrs Marjorie Reynolds, 112, Gordon 
Road. Camberley, Surrey. (No. ig8i). 

The Fifth Prize of Ten Guineas to Alfred ICdward Stenlake, 32, Victoria 
Road, N.W.i. (No. 17J4). 

Highly Commended : 

Miss Vera Maud Moller, Royal College of Art. (No 1224). 

Miss Cecil Helen Wood, L.C.C. Central School of Arts and Crafts. (No. 1770). 
Commended : 

Miss Margaret Crees, Swindon School of Art (No. 2331). 

Miss Betty Whitson Giftord, Goldsmiths' College School of Art. (No. 774). 
The entries in this Sub-Section were numerous and contained much work of 
merit. The designs kept to the required specification and showed a pleasing 
advance on the standards of previous years. In a number of cases, however, 
there was not much freshness of treatment, and competitors should be warned 
that, whilst due regard must be paid to tradition, it is hopeless to Continue to 
exploit out-worn formulae. ' 

The Judges were glad to be able to award all five prizes, and to make two awards 
of highly commended " and two of “ commended." 

• Reproduced from The Cmbtnei Maher^ September 7th, 1929. 
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Sub-Section 4. Prizes offered by Messrs. Turnbull and Stockdale, Ltd., for the 
two most original designs intended for machine-printed or handAilock-printed Cotton 
or Linen. Open to students, or designers serving apprenticeship, not exceeding 24 

The awards are as follows :— 

The First Prize of /15 to Alexis Dods Revolta, Tun., Edinburgh College of Art. 
(No. 3448). 

The Second Prize of £10 to Miss Betty Heesom, L.C.C. Central School of 
Arts and Crafts. (No. 1153). 

Highly Commended : 

William Stewart Kennedy Smith, Edinburgh College of Art. (No. 3454). 

Miss Phyllis Mary Steanes Willis, Royal College of Art. (No. 1292). 
Commended: 

Miss Gladys Atkinson Brailsford, Battersea Pol3d:echnic School of Art. 
(No. 2536). 

Miss Barbara Grace Morgan, L.C.C. Central School of Arts and Crafts. 
(No. 349). 

William Thomson Russell, Glasgow School of Art. (No. 3093). 

Miss Doris Stell, Royal College of Art. (No. 360). 

Miss Margaret Dun-Waters Tennant, Glasgow School of Art. (No. 3073). 
Miss Dorothy Willington, Liverpool City School of Art. (No. 3587). 

This was a very large, but, on the whole, a disappointing competition, there 
being very little which was suitable for cotton or linen prints. There w, s disclosed 
a too general tendency towards extravagant pictorial motives. The J udges regret 
that too little interest was shown for plant form and that when used this was 
either simply reminiscent or a copy of an exotic continentfil type of design. They 
strongly advise a closer study of nature. 

Sub-Section 5. Prizes offered by Messrs. Warner and Sons, Ltd., for sets of 
six Designs for Printed Furnishings—the designs to be of natural flowers for use in 
small rooms. 

The awards are as follows :— 

A First Prize of £30 to Miss Vera Maud Moller, Royal College of Art. (Nos. 
1226-1231). 

A Second Prize of £2^ to Miss Esme Caton, Croydon School of Art. (Nos. 
2048-2053). 

A Third Prize of £20 to Miss Ethel Mary Pierpoint Sexton, 4, Risbygate Street, 
Bury St. Edmunds, Suffolk. (Nos. 547-552). 

Highly Commended: 

Thomas James Corbin, Royal College of Art. (No. 1372). 

Miss Elsie Prederica Horn, Goldsmiths’ College School of Art. (No. 887). 
Miss Barbara Eva Lebkuchen, Slade School of Art. (No. 1479). 

Miss Ena Mary Winkley, St. Helise, Woodside Avenue, N.io (No. 1301). 
Commended: 

Miss Ivy Gwendoline Collyer, Royal College of Art. (No. 333). 

Miss Ena Muriel Russell Higson, 27a. Ebury Street, S.W.i. (No. 1129 and 
No. 1130). 

Miss Margaret I-ouise Parr, Manchester School of Art. (No. 3170) 

William Thomson Russell, Glasgow School of Art. (No. 3io«»). 

On the whole, the Judges are satisfied with the works sent in for these prizes. 
Students are showing better appreciation of the capacities of the printmg machine, 
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and the Judges axe pleased to see that originality has t3een rather stimulated than 
otherwise by taking the necessary limitations into account. 

The stipulation that the designs for these prizes were to be of natural flowers 
for use in small rooms ” provides sufficient explanation of the suggestion of 
monotony which otherwise might be judged to be a defect in considering the whole 
group of works submitted. Some limitation in the scale of the designs was also 
implied in the requirement that they should be suitable for use in small rooms. 
Bearing these circumstances in mind, the Judges have selected Miss V. M. Moller's 
design (No. 1226) for the first award; but as the prize was to be given for the set 
of six designs and the standard is not maintained in the other five works submitted 
by this student, the Judges have decided to take advantage of the discretion 
reserved to them. They make an award of £^o in this instance, instead of £^o, 
and they constitute a third prize of £20 with the balance left over. The design 
selected for the first award shows an effective grouping of natural forms, aided 
by skilful distribution of colour. 

The second prize of £2^ is awarded to Miss Esme Caton’s designs (Nos. 2048- 
2053). The standard is here better maintained in all the six works submitted, and 
the terms of the competition are carefully observed. The colour schemes tend to 
err on the side of dullness, and with a brighter background the key would need 
to be raised throughout. 

The third prize of £20 is awarded to Miss E. M. P. Sexton’s designs (Nos. 547-552). 
The designs submitted by this student are somewhat more conventionalised, but 
not beyond the limits laid down. The best of the six is No. 552, which is admirably 
balanced, both as regards composition and colour. 

No. X372, by T. J, Corbin, is highly commended, though it strays from the 
conditions of the award. The design is one of the most original in the whole 
group. 

No. 130T, by Miss E. M. Winkley, is also highly commended. It recalls the 
floral designs of a generation ago, but the treatment of the background redeems 
it from the suspicion of being merely old-fashioned. 

No. 1479, by Miss Barbara Lebkuchen, is highly commended lor vitality in design 
and harmony in colour. 

No. 887, by Miss E. F. Horn, gains equal commendation, though the larger 
scale of the design would tend to dwarf a small room, and the thinness of the 
colouring would have a monotonous effect. 

The work of Miss I. G. Collyer (No. 333) is commended for merit in arrangement 
of motive and colouring. 

Other designs commended arc No. 3100 by W. T. Russell, Nos. 1129 and 1130 
by Miss E, M. R. Higson, and No. 3170 by Miss M. L. Parr. No. 3100 has decided 
originality. In No. 1129 a suggestion of landscape is imparted without loss to 
the design as a whole. No. 1130 shows a successful grouping of natural floral 
motives, but the colouring is somewhat weak. The arrangement of the motives 
in No. 3170 is skilful, but the conventionalisation hardly brings it within the 
terms of the competition. 

Sub-Section 6 . Prize offered by Messrs, G. P. and J. Baker, Ltd,, for a design 
suitable for Hangings—the subject of the design to be inspired from Spanish embossed 
leather work. 

The awards are as follows :— 

A Prize of 20 Guineas each to 

Miss Marian Graham, Royal School of Needlework (No. 1394), and 
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Miss Leonora Kathleen Silver, Royal School of Needlework. (No. 1269). 

Highly Commended: 

Miss Freda Maxwell, Manchester School of Art. (No. 3138). 

Commended: 

Miss Edith Louisa Vaughan Ailsby, 45, Seagrave Road, Fulham, S.W.6. 

(No. 1804). 

Mi^ Ida Marion Dight, Brackley, Crofton Lane, Orpington. (No. 625). 

Miss Rosalie Handley, L.C.C. Central School of Arts and Crafts. (No. 893). 

The stipulation that the designs in this Sub-Section should be suitable for . 
hangings to be inspired from Spanish embossed leather work may have led 
to some little misconception as to what was really meant. However, taken as a 
whole, the designs show an appreciation of the subdued brilliancy of lacquered 
and embossed leather when used for wall-hangings or screens. 

As two designs appeared to be of equal merit, Messrs. G. P. & J. Baker 
generously increasid die amount of the prize money from 25 to 40 guineas, which 
has enabled the J udges to award two pri7es of 20 guineas each to Miss M. Graham 
(No. 1394) and Miss L. K. Silver (No. 1269). No. 1394 approaches more nearly 
to the terms of the competition than any other design submitted, and it is 
adaptable for reproduction. The blue canopy is perhaps a little over-accentuated 
for a repeating pattern. 

No. 1269 shows qualities of design not seen elsewhere in this group. The natural 
treatment of the flowers is happily combined with formal motives. 

No. 3158, by Miss Freda Maxwell, is highly commended.- It is perhaps the most 
modem and original design in the group. But for a lack of emphasis in the colour 
scheme it would have earned a higher award. 

Miss R. Handley's design, No. 893, is commended. With a little more pains it 
might have been admirable. As it is the design tends to fall to pieces through 
lack of a central idea, and the colour scheme has similar drawbacks. 

Miss I. M. Dight’s design (No. 625) shows a sense of form and colour which is 
also to be commended. No. 1804, by Miss £. L. V. Ailsby, is commended for 
praiseworthy treatnaent in a modem way. The designs submitted in this Sub- 
Section tend to show more concentration on pattern than on colour. It may be 
that the students have had in mind the mellow effect of old leather without 
associating with it the lively colouring often used in such decoration. 

Sub-Section 7. Prizes offered by Messrs. Courtaulds, Ltd., for sets of twelve 
Designs for Plain and Figured Furnishing Fabrics. 

The Judges were unable to recommend that the full Prizes should be given, 
but the following awards were made :— 

A Prize of £10 each to the following :— 

Miss Vera Maud Moller, Royal College of Art. (No. 1239). 

Donald Lewis Rayner, Manchester School of Art. (No. 519). 

The Judges are disappointed with the small number of designs submitted. The 
work generally shows lack of technical knowledge, which possibly accounts for so 
small an entry. 

Sub-Section 8. Prizes offered by Messrs. Lister and Co., Ltd., for Designs suitable 
for (a) Figured MoqueUe for Furniture Covering, (6) Furnishing Damask, and (c) 
Shaft Furnishing Moquetie. 

The Judges were unable to recommend that the full Prizes should be given, but 
the following award was made:— 
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A Prize of /lo to Toe Moore, International Correspondence Schools, Ltd. 
(No. 119). 

In Figured Moquettes none of the designs submitted were considered of sufficient 
merit or originality to warrant the award of a pri2:e. 

In Damask, while none of the four designs submitted were outstanding in style 
or originality, J. Moore's design was considered to merit recognition. 

In Shaft Moquette only one design was submitted, and this did not fulfil the 
conditions specified, and was not practical for weaving on a shaft loom. 

The Judges regret the extremely small number of designs submitted for all the 
divisions of this Sub-Section. They feel that this may be due to lack of technical 
knowledge of this class of woven fabrics and suggest it would be of considerable 
value if more instruction could be given on weaving conditions and the construction 
of these classes of fabrics which are of considerable importance in the furnishing 
trade. 

If this could be done, they feel sure that entries would be largely increased and 
a higher standard obtained. 

Sub-Section 9. Prizes offered by Messrs. Brintons, Ltd., for a Design for a 
Wilton or Axminster Carpet suitable for a Theatre, Showroom, or Hotel. 

The Judges were unable to recommend that the full Prizes should be given, but 
the following awards were made :— 

A First Prize of £12 to Walter Shepherd, Kidderminster School of Art. 
(Nos, 2793 and 2794.) 

A Second Prize of ;^io to Walter Shepherd, Kidderminster School of Art. 
(Nos. 2795 and 2796.) 

A Third Prize of {fi to Frank Victor Rogers, Kidderminster School of Art. 
(Nos. 2791 and 2792.) 

Highly Commended : 

Mis Vera Maud Moller, Royal College of Art. (Nos. 1245 and 1246.) 

Commended : 

Frank William Evans, Kidderminster School of Art. (Nos. 2759, 2760, 2761 
and 2762.) 

Herbert Gordon Fry, 1179, King Street West, Toronto, Ontario, Canada. 
(Nos. 41 and 42.) 

Charles Robert Millward, Kidderminster School of Art. (Nos. 2779 and 2780.) 

George Graham Quick, Kidderminster School of Art. (Nos. 2787 and 2788.) 

The works submitted in this group reach a fair average level, but the Judges 
are unable to single out any one design as meriting the First Prize of £20. The 
sum is, therefore, divided. On the whole, W. Shepherd’s design Nos. 2793/4 appeairs 
the best. The effect of the main design is somewhat frittered away by borrowing 
so much from it in the composition of the border, and more colours are used than 
are warranted by the effect arrived at. 

The Second Prize is awarded to the same student's design Nos. 2795/6. The 
variety of motive combined with relatively few colours is much to be commended 
anH the colour scheme is easily susceptible of variation. On the other hand, 
the border is toa crowded and the scale is unduly small when compared with the 
main design. 

A third prize is given to F. V. Rogers's design Nos. 2791/2. The composition 
of'the main design is happy. It would require an unusuadly fine texture, but not 
beyond practicable limits. The colour scheme is good. 

Nos. 1245/6 by Miss V. M. Moller is highly commended. It shows vitality and 
the balance of the main pattern and border is good. The skilful use of few colours 
is al80j:o^be noticed. 



ii68 JOURNAL OF THE ROYAL SOCIETY OF ARTS. Nov, i, 1929 


Nob. 2779/80, by F. W. EvanB, is commended as a very practical design. The 
limitations of the fabric are well regarded, and the colour scheme could be varied 
if required without detriment to the pattern. Nos. 2787/8, byG. G. Quick, is also 
commended for general qualities of design and colour, though the tapering lines 
used here and there would not be practicable for the loom. A similar criticism 
may be passed on Nos. 2759/60, which is also commended. Some of the lines 
are too fine. Nos. 41/2, by H. G. Fry, is commended as a well-balanced design 
in the modem manner. Another design of modem tendencies is Nos. 2761/2, 
by F. W. Evans. It is commended for the effective combination of straight lines 
with floral motives. 

Sub-Section 10. Prizes offered by Messrs. John Crossley and Sons, Ltd., for 
a Design {a) for an Axminsier Carpet suitable for a Drawing Room, (h) for a Wilton 
Carpet suitable for a Drawing Room. 

(a) The Judges were unable to recommend that the full amount of the Prizes 
should be given, but the following awards were made : 

A First Prize of £10 to Geoffrey Isaac Foreman, 11, Westgate, Halifax. 
(Nos. 876 and 877.) 

A Second Prize of £^ each to Frank Heaton, Elder Hank, Walsden, Near 
Todmorden, Lancs. (Nos. 249 to 251). 

Albert George Phipps. Kidderminster School of Art. (Nos. 2783 and 2784). 

Commended : 

Herbert Richmond, Halifax School of Art. (Nos. 2596 and 2597). 

{b) The awards are as follows - 

The First Pnze of £20 to Walter Shepherd, Kidderminster School of \rt. 
(Nos. 2799 and 2800) 

Commended : 

Harold J. Watkins, 144, Park Street, Kidderminster. (No. 968). 

The entry was small tor both divisions of this group, presumably because some 
acquaintance with the technique of carpet-weaving by machinery was involved. 
The designs submitted were disappointing as a whole. Even among so few there 
were several which would not be easily adaptable to the requirements of the loom. 

In Division [a) of this Sub-Section, the work showing most merit is G. I. Foreman’s 
design Nos. 876/7. It is thought that the sickle-shaped curve of the chief figure 
in the design would gain too much emphasis by repetition over a large surface. 
Nevertheless, the treatment of the background with mountainous landscape and 
water lilies is well in harmony with the rococo suggestion of the main motive. 
The colouring is good and the design practicable. A. G. Phipps’s design Nos. 
2783/4 shows imagination in design, though the distribution of the colours might 
have been simplified without corresponding loss of effectiveness. F. Heaton’s 
design Nos. 249/51 is meritorious as a whole, but the cloud and water motive of 
the border does not seem altogether in harmony with the central pattern, and 
the colouring has a parched effect. 

Nos. 2596/7. by H. Richmond, shows promise and is highly commended. The 
formality of the Imckground is a good foil to the main design. 

In Division (6) W. Shepherd's design Nos. 2799/2800 receives the First Prize. 
The Chinese inspiration of this design is obvious, but it is interpreted with 
imagination and an appreciation of the public requirements at the present day. 
This design is the outcome of a more practical" outlook than is shown in the 
other works submitted in this group. 

A second prize is not awarded as no other work reaches the required standard. 

No. 968, by H. J. Watkins, is commended for originality in design, but there 



Nov. 1,1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 1169 


is a tendency to a harsh note in the colour scheme, which might, moreover, be 
liable to be less pleasing under artificial light. 

Sub-Section ii. Prizes offered by Messrs. Tomkinsons, Ltd., for a Design 
for an Axminster Carpet showing indications of Chinese influence suitable for a 
Drawing Room. 

The Judges were unable to recommend that the full amount of the Prizes should 
be given, but the following awards were made :— 

A First Prize of £10 to Frederick Enoch Raymond Everley, Kidderminster 
School of Art. (Nos. 2765 and 2766.) 

A Second Prize of £5 to William Eric Phillips, Kidderminster School of Art. 
(Nos. 2781 and 2782). 

A Third Prize of £;^ to David Edgar Morris, Kidderminster School of Art. 
(Nos. 2777 and 2778). 

The entry was poor and the quality not good enough for a recommendation 
for the full amount of the first prize. The competitors do not seem to have much 
idea of Chinese carpets either in colour or design, and the entries seem more inspired 
by prints or embroidery or even by western fabrics of a Chinese style. F. E. R. 
Everley's design Nos. 2765/6 would be better if the ground were brighter, but the 
pattern is well adapted for a repeat. W. E. Phillips's design Nos. 2781/2 is more 
like a chintz than a carpet in design. D. E. Morris's design Nos. 2777/8 would 
be better if the ground were .1 Chinese yellow. 

Sub Section t2. Prizes offered by Messrs. Harold Finlinson, Ltd., for two 
sets of Designs {each consisting of three colour schemes) suitable for Oriental Carpets. 

The Judges were unable to recommend that the full amount of the Prizes should 
be given, but the following award was made :— 

A Pnze of £10 los. to Miss Margaret Ellen Hays, The Mythe, Bognor. 
(Nos. 775 to 780). 

The entries in this Sub-Section were disappointing, both in number and quality. 
The competition called for treatment in Oriental styles. The results have shown 
failure in this respect, save in the case of Miss M. E. Hays, who has shown some 
feeling and appreciation for the Oriental .style. Her work possesses originality 
and shows perception. It would have been letter it she had treated the field of 
the carpet with some pattern work instead of leaving it so plain. 

Sub-Section 13. Prize offered by the late Mrs. Lewis Foreman Day for a Design 
for a panel of Embroidery. 

The awards are as follows :— 

The Prize of £10 to Mrs. Agnes Hoad, 142, Kingshall Road, Beckenham, Kent. 
(No. 343). 

A Royal Society of Arts Prize of £z 3S. to Mi.ss Muiiel Walker, Manchester 
School of Art. (No. 3221). 

Highly Commended ; 

Miss Nancy Guest, Manchester School of Art. (No. 3120). 

Miss Sheila Margaret Knox, Manchester School of Art. (No. 3130). 

Commended: 

Miss Gladys Atkinson Brailsford, Battersea Polytechnic School of Art. 
(No. 2534). 

Miss Lena Elizabeth Cole Northampton School of Arts and Crafts. (No. 2217), 

Miss Phyllis Joyce Walkey, Northampton School of Arts and Crafts. 
(No. 2219). 
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There was a good entry for this competition, but the standard was not as high 
as last year. Many of the designs were too weak or too conventional, and oidy 
a few show real originality. An adaptation of an old dengn cannot be called 
original, and aniline colours should not be confused with bright colours. Nursery 
subjects and art needlework were also in evidence, but had no distinctive qualities. 
The first prize subject is carefully designed, both for composition and workmanship. 
The second prize is an original subject and some of those commended are also 
modem and well conceived. It is this modem and original note in these entries 
which makes this competition a distinct success. 

Sub-Section 14. Prizes offered hy Messrs. A. Herbert Woolley and Co., Ltd., 
for (a) a Design for a Lace Flounce and (b) for a set of Designs suitable for Primming 
Ladies’ Underclothing to be made on Lever's Lace Machine. 

The awards are as follows :— 

{a) A First Prize of £S to William Rowland. Nottingham School of Art. 

(No. 3017). 

A Second Wze of £5 to William Guildford Martin, Nottingham School of Art. 

(No. 3009). 

(d) A First Prize of £1^ to Geoffrey Ross Dearden, Nottingham School of Art. 

(No. 2997). 

A Second Mze of £2 to Miss Winifred E. Bexton, Nottingham School of Art. 

(No. 3468). 

It IS to be regretted that there was not a greater number ot designs, although 
several of those submitted show considerable originality. The flounce design which 
receives the first pnze indicates a good practical knowledge of the technical 
processes, and that to which the second prize is awarded has originality. Among 
the designs for trimming underclothing that obtaining the first prize has distinct 
character; the second pnze is given to a design graceful in treatment, although 
it presents certain difficulties in execution. 


Section III. —^Furniture. 

Sub-Section i. Prizes offered by the Royal Society of Arts for Designs for a 
Scheme for the complete Decoration and Furnishing of a Middle-doss Bedroom. 
The treatment to be essentially modem in character, particular attention being paid 
f utility and convenience. 

The Judges were unable to recommend that the full amount of the prizes should 
be given, but the following awards were made :— 

A First Prize of £15 to Harold John William Hyde, 8, Vernon Terrace, Bath. 

(No. 247 and No. 248). 

Two Second Prizes of £10 each to: 

Frederick Norman Cater, Westminster Technical Institute. (No. 1599 and 
No. 1600). 

Cyril Leslie Charles White. Nottingham School of Art. (No. 3039 and 
No. 3040). 

Highly Commended: 

Geoxge Beaumont, 5, Hungerford Road, Edgerton, Huddersfield. (Noe. 2993 
to 1996). 

Arthur Edward Harvey, A.R.C.A. (Lond.), 7, Flat, Southdown Avenue, South 
Road, Handsworth, Birmingham. (Not. 63 to 68). 
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Commended: 

Maurice Godden, L.C.C. School of Building. (Nos. 634 to 636). 

Frank Le^e Keep, High Wycombe School of Art. (No. 2100 and No. 2101). 

Basil Procter. Crichton Hall, Dumfries. (No. 1922 and No. 1923). 

Donald Milne Williamson, Sheffield CoUege of Arts and Crafts. (Nos. 2908 
to 2912). 

The Judges were glad to note a general and serious attempt to tackle the conditions- 
of the competition. They admire the industry and enthusiasm which must 
have been expended in the preparation of the drawings, many of which were well 
executed and workmanlike. On the other hand, the Judges regret that no one 
competitor reached a standard which justified the full award. Too much attention 
has been given to unnecessary detail or superfluous ornament. Design No. 247, 
for which the first prize was awarded, is spacious in planning though lacking in 
wardrobe accommodation. The Judges feel that there is still ample room for 
improvement in the right understanding of design in relation to material and space. 

Sub-Section 2. Prizes offered by the Royal Society of Arts for Designs for an 
Office Desk Chair of the revolving type, to cost about ^12. 

The awards are as follows : - 

The First Prize of £10 to George Francis Bungay, lO, Hardenwaye, Totteridge, 
High Wycombe, Bucks. (No. 992). 

A Prize of £2 los. to John Frederick Mole, High Wycombe School of .\rt. 
(No. 2108). 

The judges considered that No. 992 was an exceptionally good design, worthy 
of the full prize and deserving of special commendation. The drawing was also 
very crisp and clear. 

Sub-Section 3. Prizes offered by the London Cabinet and Upholstery Trades 
Federation for Designs for Dining Table, Dining Room Chairs and Sideboard in a 
restrained modem style. 

The awards are as follows :— 

A First Prize of to Edwin Lewis Clinch, High Wycombe School of Art. 
(No. 2090 and No. 2091). 

Two Second Prizes of £$ each to : 

Albert Ronald Liddicoat, Shoreditch Technical Institute (No. 1195 and No. 
1196). 

George Stirling, c/o Fergusson, 4, Holmfauldhead Drive. Govan, Glasgow. 
(No. 1727 and No. 1728)1 

Highly Commended : 

Duncan McCallum Grassie, 14, Blythswood Terrace, Sandy Road, Renfrew. 
(Nos. 1910 and 1911 and Nos. 1912 and 1913)- 

Miss Diana Helen Woolston, Student of Mr. J. H. Roberts, 30, Royal Crescent, 
W.ii. (No. 2509 and No. 2510). 

The designs as a whole show too much insistence upon " Monolithic ” motives 
without due regard for the practical use of sideboards and tables. 

The Judges do not consider that there is a suflftciently wide margin of merit 
between the first and the bracketed second prizes to justify the tull award of 
£20 for the first prize, and have, therefore, reduced the amount to £i$» in order 
to provide two second prizes of £$ each. 

In awarding the first prize to £. L. Clinch's designs (Nos. 2090 and 2091), the 
Judges have had more regard for the finished design than pictorial draughtsmanship. 
The sideboard shows good proportion and useful arrangement, the chairs have 
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pleasing proporticns and shapes and the restrained character of all the designs 
is to be encouraged. 

With regard to designs Nos. 1195 A. R. Liddicoat. and Nos, 1727 

and 1728 by G. Stirling, which the Judges consider should be bracketed together 
for second prizes, they have specially considered the practical and useful character 
of the designs and have borne in mind that both sets of designs lend themselves 
to economic production. 

Sub-Section 4 (a). Prize offered hy Venesta, Ltd., for a Design for a Plywood 
or Plymax {metal-faced plywood) Wireless Cabinet. 

The awards are as follows :— 

A Prize of to Philip Evans Palmer, 19, Handside Lane, Welwyn Garden 
City. (No. 1743). 

Commended: 

George Francis Bungay, 16, Hardenwaye, Totteridge, High Wycombe, Bucks. 
(No. 995 )- 

Sub-Section 4 (6). Prize offered hy Venesta, Ltd., for a Design for a Plywood 
Sideboard. 

The awards are as follows :— 

A Prize of ;^io to George Francis Bungay, 16, Hardenwaye, Totteridge, High 
Wycombe, Bucks. (No. 996). 

Highly Commended : 

Eugene Welch, 40, Christ Church Gardens, Lichfield, Staffs. (No. 1772). 

Commended: 

Thomas Lees, 5, Russell Cottcigcs, Broadway, Worcs. (No. 260). 

Sub-Section 4 (c). Prize offered hy Venesta, Ltd., for a Design for a Plymax 
Sideboard or Desk. 

The awards are as follows :— 

A Prize of ;£io to William Henry Russell, c/o W. Stanley, Leamington Road, 
Broadway, Wojes. (No. 1O95). 

Highly Commended : 

Eugene Welch, 40, Christ Church Gardens, Lichfield, Staffs. (No. 1773). 

Sub-Section 4 (d). Prize offered by Venesta, Ltd., for a Design for Interior 
Panel decoration of a Shoe Shop. 

The awards are as f(Jllo^\8 :— t 

A Prize of £1$ to Don U Milne Williamson, Sheffield College of Arts and 
Crafts. (Nos. 2913 to 2916). 

Competitors in Sub-Section 4 were stt a somewhat difficult task is the use of 
modem plywood in furniture hts introduced new construction..! problems which 
have not yet been finally solved, but have a direct and importent bearing on 
design. It will be convenient to consider the four competitions in this Sub-Section 
together. The designs sent in are, on the whole, very creditable, i nd it is clear 
that some of the competitors have carefully studied the distinctive chan cteristics 
and limitations of the material. Dtsgus Nos. 1742, 1743 and 1744, by i^liilip 
Evans Palmer, are happily conceived and s .tisfying in appearance. His sections, 
however, are open to criticism, the hinging of the doors in particular being un¬ 
practical. George F. Bungay's dta gas (Nos. 995 and 996) are h giCol and work¬ 
manlike. His construction has been well thought out, although the elaborate 
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perforated panel would be expensive to cut in Ply max. The decoration on his 
wireless cabinet is not altogether happy, but introduces a pleasing colour interest. 
Some attractive drawings are submitted by Eugene Welch (Nos. 1772, 1773 and 
1774). His designs are effective and appropriate, but the Judges were unable 
to award him a prize as the Sections revealed an unsound method of construction. 
The use of plywood merely as a facing to solid wood is not economical or satisfactory. 
Design No. 1695, by W. H. Russell, provides the most original and interesting 
treatment, the Plymax being used in conjunction with a steel framework. The 
introduction of metal into furniture construction has much to be said in its favour, 
and in the opinion of the Judges should be considered carefully and without 
prejudice. Mr. RusseH's design is, unfortunately, marred by a very commonplace 
treatment of the handles. Of the designs sent in for the decoration of a shoe shop. 
No. 2913, by Donald Milne Williamson, is the one which shows most imaginJition. 

Sub-Section 5. Prizes offered by Messrs. J. and T. Scott for a i,et of two De signs 
for an Oak Combination Mantel for a Dining Room and a Mahogany Combination 
Mantel for a Drawing Room. The wholesale cost of each Mantel not to exceed fio. 

The awards are as follows : 

A l*rizeof ;^ioto Aubrey IVrcival l^VedenckSimnih, ih, Evelyn Road, Newbridge 
Hill, Bath. (Nos. 713 to 715). 

A Prize of £5 to Frederick ( harles Richter. Dromore, Dromore Road, l^itney, 
S.W.15. (No. 310). 

The cost limit of ;iio included in the conditions ol this competition has naturally 
severely limited the competitors, and the small number ot designs submitted may 
be partly due to this factor. The prize-winning designs in the opinion of the 
Judges show a commendable restraint in the use of ornament, and depend upon 
good proportion and simple treatment. 

Sub-Sec noN 6. Prize offered by the Star Munnfuctunng Company for a set of 
six Designs for Decoration of Side Panels of Babv Carriages. 

The awards are as follows : - 

A First Prize of los. to Charles Henry Harnett. 113, Inverness Avenue, 
Westcliff, Southend-on-Sea, E.ssex. (No. 1124). 

A Second Prize of £2 los. to Miss Gertrude Evelyn C.ook, International C'orres- 
pondence Schools, Ltd. (No. To37d). 

The Judges suggest that this competitor should give more attention to the 
practical aspects of this kind of manufacture. 

Sub-Section 7. Prize offered by Messrs. William and H. H. fames, lAd., for 
Designs for Hat and Coat Hooks. 

Owing to the very limited number and poor quality of the designs submitted 
in this Sub-Section, the Judges were unable to make any award. 

Section IV. —^Book Production. 

Sub-Seciton i. a Title-page set from type with or without printers’ ornaments. 
[The book prescribed in each Sub-Section was “ The Heart of Midlothian (Demy 
Octavo).] • 

The awards are as follows :— 

A Prize of £s 5s. to David Chalmers Shand, London School of Printing and 
Kindred Trades. (No. 1558). 

A Prize of 3s. to Bata Krishna Ray, London School of Printing and Kindred 
Trades. (No. 171b). 
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A Prize oi £2 2 b. to Ambrose Perdval Pritchard, iii, Long Thomtcm Road, 
Norbury, S.W.16. (No. xao5). 

Highly Commended: 

Ambrose Percival Pritchard, iii, Long Thornton Road, Norbury, S.W.16. 
(No. 1207). 

Bata Krishna Ray, London School of Printing and Kindred Trades. (No. 17x7). 
Peter Roberts, Hazell's Technical Institute. (No. 2115). 

David Chalmers Shand, London School of Printing and* Kindred Trades. 
(No. 1556). 

Commended: 

David Chalmers Shand, London School of Printing and Ifindred Trades. 
(No. 1557). 

It is to be regretted that the designs submitted in this Sub-Section do not equal 
the standard or number of last year. 

Competitors seem to have been striving after novelty instead of considering 
the essentials of a title-page. Consideration should always be given to the choice 
and arrangement of t3q>e to obtain a dignified effect. Competitors should not 
submit the same designs in duphcate printed on different paper. 

Sub-Section 2. Three pages of text, set from type. 

The awards are as follows :— 

A Prize of 3s. to David Chalmers Shand, London School of Printing and 
Kindred Trades. (No. 1561). 

A Prize of £2 2s. to Bata Krishna Ray, London School of Printing and Kindred 
Trades. (No. 1719). 

Highly Commended ; 

Horatio Lister, 201, Toller Lane, Bradford. (No. 2517). 

William Reynolds, Heritage Arts and Crafts School. (No. 131 and No. 132). 
David Chalmers Shand, London School of Prmting and Kindred Trades. 
(No. 1560). 

The designs do not reach the standard or number of those submitted last year. 
The attention of coinpetitors is drawn to the need for their designs (three pages) 
to be mounted on one board. The same design should not be submitted in 
duplicate printed on different paper. 

The Judges report that there is no outstanding feature in the work submitted. 
Competitors seem to have been content to copy accepted styles of work. 

Sub-Section 3. Line drawings in black and white, suitable for reproduction by 
line block or wood engraving of (a) a headpiece and (b) a tailpiece. 

The awards are as follows :— 

A Prize of £^ 3s. each to the following :— 

Miss Violet Blair Irving, Liverpool City School of Art. (No. 3534). 

John Yunge-Bateman, 26, Christchurch Road, Folkestone. (No. 1802). 
Highly Commended : 

Miss Nora Caroline C. Ivory, Liverpool City School of Art. (No. 3536). 

Sub-Section 4. A Design for an illusPration in Hack and white suitable for re¬ 
production by line block or wood engraving. 

The awards are as follows :— 

A Prize of 3s. each to the following « 

Mias Glad3rs Muriel Archer, Liverpool City School of Art. (No. 3484). 

Mias Ethel Nicholson, Hornsey School of Art. (No. 2293). 
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A Price of £2 28. to each of the following :— 

Miss Berenice Butler, 34, Sutherland Place, Bayswater, W.2. (No. 287). 
Eric Charles Vining, Leeds College of Art. (No. 2176). 

Highly Commended: 

Gec^e Maurice Alcock, International Correspondence Schools, Ltd. (No. 658 
and No. 659). 

Miss Eileen Maria Alderson, Sheffield College of Arts and Crafts. (No. 2871) 

Commended: 

Miss Berenice Butler, 34, Sutherland Place, Bayswater, W.2. (No. 286). 

Miss Naomi Lang, Chelsea Polytechnic School of Art. (No. 253). 

The general standard of the designs submitted in Sub-Sections 3 and 4 showed 
a marked advance on that of last year. Not only was the design better, but in 
nearly every case the artist has expressed the true atmosphere of the subject 
with considerable success. For all-round merit the Judges are of opinion that 
Miss Ethel Nicholson’s Design No. 2293 is worthy of special commendation for 
its striking technique and treatment. A strong note of originality is also shown 
in Miss G. M. Archer’s Design No. 3484. 

Sub-Section 5. A case for a Binding in either cloth or leather. 

The Judges were unable to award any prize in this Sub-Section as they could 
find no merit or originality or feeling for design. 

Sub-Section 6. Designs for End-papers. 

The awards are as follows :— 

A Prize of £^ 5s. to Miss Bertha Julia Olyett, Press Art School. (No. 167b 
and No. 1677), 

Highly Commended : 

Miss Audrey Isobell McLaughlin, Royal College of Art. (No. 1538). 

Commended : 

Miss Nancy Allen Dixon, Liverpool City School of Art. (No. 3507). 

Several quite good designs and ideas were submitted as applied to the special 
book prescribed, but those intended for general use were too similar to existing 
specimens to deserve recognition. 

Sub-Section 7. Designs for a Jacket. 

The awards are as follows :— 

A Prize of £^ 38. each to the following .— 

Miss Joyce Hughlings Davies, Liverpool City School of Art. (No. 3502). 
William Alfred Wright, L.C.C. Putney School of Art. (No. 1749)- 

Highly Commended : 

Percy Drake Brookshaw, Erith Technical College. (No. 2255). 

Miss Faith Geraldine L. Gaskell, Battersea Polytechnic School of Art. 
(No. 1634). 

Commended : 

Miss Elsie M. Frostick, Battersea Polytechnip School of Art. (No. 2552 and 
No. 2553). 

Some excellent work was submitted showing considerable originality and a 
good conception of the subject. Several competitors weakened the look of their 
lettering by putting a break in the word ** Midlothian.” 



1176 JOURNAL OF THE ROYAL SOCIETY OF ARTS Nov i, 1929 


Section V —Pottery and Glass 

Sjub-Section I (Pottery) An ortgtnal decorated design executed %n Pottery 
Specimens to he fired, hut the method of decoration which wa% left to the competitor, 
could he either over or under glaze 

The awards are as follows — 

A Pnze of £i is each to the following — 

Joseph Bailey Burslem School of Art (No 2605) 

Miss Freda May Beardmore Burslem School of Art (No 2615 and No 
2616) 



' Decorated designs in Pottery by C 1 Blackburn (Burslem School of \rt), E Owen (at top), 
Stoke-on-Trent School of Art, and Miss F Beardmore (Burslem School of Art) 

Clarence Edward Blackburn Burslem School of Art (No 2618), 

Miss Ethel Norah Dawes 3, The Headlands Kettering (No 3324) 

Miss Ursula Hamilton Keame Manchester School of Art (No 3128) 

Arthur Isaac Mattison, Stoke School of Art (No 3253) 

Eric Owen, Stoke School of Art (No 3255) 

Miss Irene Pemberton Burslem School of Art (No 2690 and No 2691) 

Miss Kathleen Penney, Manchester School of Art (No 3178) 

Miss Beatnce Mary Potts Burslem School of Art (No 2693) 

Highly Commended — 

Joseph Bailey, Burslen School of Art (No 2604) 

Miss Freda May Beardmore Burslem School of Art (No 2617) 

Qarence Edward Blackburn, Burslem School of Art (No 2619) 

* Reproduced The Pottery Gazette, September 2nd, 1929 
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Miss Ellen Bridgwood, Burslem School of Art. (No. 2624). 

Leonard Samuel Brookes, Burslem School of Art. (No. 2630). 

Albert Coxon, Burslem School of Art. (No. 2637). 

Cyril Stephen Lancaster, Burslem School of Art. (No. 2651). 

Miss Muriel Linton, 37, St. Margarets Road, Oxford. (No. 3326). 

Miss Emily May Mountford, Burslem School of Art. (No. 2685). 

Miss Irene Pemberton, Burslem School of Art. (No. 2692). 

Carl Rowley, Burslem School of Art. (No. 2697). 

Commended : 

Miss Irene Doris Barradell, L.C.C. Putney School of Art. (No. 3296). 

Clarence Edward Blackburn, Burslem School of Art. (No. 2620). 

Roy Stanley Durbar, Burslem School of Art. (No. 3356). 

Miss Eliza Goucher, Burslem School of Art. (No. 2642). 

Cyril Stephen Lancaster, Burslem School of Art. (No. 2652). 

Eric Owen, Stoke School of Art. (No. 3258 and No. 3259). 

Miss Irene Pemberton, Burslem School of Art. (No. 2688). 

Miss Beatrice Mary Potts, Burslem School of Art. (No. 2694). 

Carl Rowley, Burslem School of Art. (No. 2699). 

John Shirley, Burslem School of Art. (No. 2708 and 2709). 

This year the Committee departed from their former custom of prescribing 
designs only by asking for finished examples in Sub-Sections (1) and (2). The 
response has been extremely encouraging and more than justifies the new departure. 
Most of tne works submitted were good plastic forms, simple and suitable for 
their purpose. Whilst recognising the difficulty experienced by some schools 
in producing the finished material, the Judges think it should be possible for 
these to co-operate with others more suitably provided with technical equipment. 

Sever.1 1 pieces that were otherwise successful were " chancy " in their character, 
and these have not met with the same approval as the others. The ensemble 
has been taken into account, and simple ceramic processe*^ have appealed to the 
Judges more than elaboration. 

A number of competitors obtained shapes from local manufacturers, and these 
works were not so satisfactory as those entirely inspired by the students. Examples 
of this were various covered dishes and plates of such form as to suggest the 
inevitable type of decoration. 

The Judges felt that the uniformity of merit in the first ten competitors was so 
great that it was impossible to discriminate amongst them, and they decided to 
divide the prize of £10 los. equally amongst them. They were particularly pleased 
with two specimens from Manchester. 

Sub-Section 2. (Pottery). An example of Modelling in Fired Pottery. The 
piece to be either ornamental or useful in character, and to take the form of figures, 
animals, baskets of flowers, etc., or of any article of domestic use. 

The awards are as follows :— 

A Prize of £5 5s. and an Owen Jones Medal to Arthur Isaac Mattison, Stoke 
School of Art. (No. 3254). 

A Prize of £1 IS. each to the following ;— 

Miss Nora Youle Crossland, Sheffield College of Arts & Crafts, on account 
of the thoroughness in the modelling. (No. 3624). 

Miss Kathleen Goodwin, 5, Kingsfield Oval, Basford, Stoke-on-Trent. (No. 
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3*76,,No. 3277 and No. 3278). 

Arthur Frederick Payne, 15H, Sutton Estate. Chelsea, S.W.3. (No. 3365, No. 
3366 and No. 3367). . 

William Ruscoe, Stoke School of Art. (No. 3265). 

John Empson Tindall. L.C.C. Central School of Aits & Crafts. (No. 3280). 

Very Highly Commended: 

John Empson Tindall, L.C.C. Central School of Arts. (No. 3279). The Judges 
appreciate the ability and ambition shown by this competitor. 

Highly Commended: 

Enc Owen, Stoke School of Art (No. 3261). 

Miss Jane Dobson Anderson Parkes, 108, West George Street, Glasgow. (No 
3292). 




j#' 



* Models in Fired Pottery by Miss K. Goodwin (Stoke-on-Trent School of Art). 

The prize-winning work was considered by the Judges to be outstanding in 
the quahties expected—modelling, decorative treatment and finish. Many of 
the smaller pieces showed a good plastic spirit. 

A large and ambitious piece (No. 2,966,) whilst being fully appreciated, was 
considered to be somewhat outside the scope of this Sub-Section. 

Sub-Section 3. (Pottery), Design for a Plaque for wail decproHon not ixceidmg 
i^in, in any dimension. 

* Reprodaced^from The Pottery Gaseitet September and, 1929. 
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The hwards are as follows :— 

A Prize of £i is. each to the following :— 

Arthur Ewart Barnett. Burslem School of Art. (No. 2613). 

Eric Owen, Stoke School of Art. (No. 3271). 

Miss Doris Parton, Hanley School of Art. (No. 2726). 

Highly Commended : 

Arthur Isaac Mattison. Stoke School of Art. (No. 3268). 

William Ruscoe, Stoke School of Art. (No. 3272, No. 3273 and No. 3274). 

Miss Beatrice Anne Waldrara. 3a, Downshire Hill, Hampstead, N.W.3. (No. 

3289). 

There was a general absence of sound design in this Sub-Section. The Judges 
were unable to select any outstanding work as most of the designs appeared to 
miss the spirit which it was desired to encourage. Many competitors failed by 
using unsuitable motives and hackneyed ideas. The works selected for approval 
were chosen because they showed either an appreciation of the modernistic 
tendencies or of a good traditional style. Twelve models in Pottery submitted 
for this Sub-Section had to be rejected as the specification distinctly mentioned 
“ Designs only.’* 

Sub-Section 4. (Glass) Designs for a Cocktail Glass and Shaker. 

The Judges were unable to recommend any prizes in this Sub-section, but the 
following award was made : — 

Commended ; 

Leonard Green, Wordsley School of Art. (No 2353 and No. 2355). 

The exhibits m general m this Sub.-Section are exceedingly disappointing, being 
unique in their lack of originality both in form and decoration. Not one single 
piece shows any enterprise at all in either outline or decorative treatment, one 
thing being e\*ident—that all the competitors dash off these drawings quickly 
and without any thought of the object for which this competition is intended, 
namely, to produce some pleasing production in keeping both in style, decoration 
and proportion with the fiest artistic productions of the present day. Any one 
of these designs might have come out of any mid-Victorian catalogue, had they 
made cocktails in that era, or out of any of the many brochures that come across 
from the Continent. Nos 2355 and 2353 arc the two better designs of the four 
designs submitted by Leonard Green, and these only are to be commended. It is 
suggested to this competitor that on another occasion four times the thought should 
be put into one design, and one design only submitted instead of four. The 
submission of many designs by one competitor rather suggests that the competitor 
himself either cannot make up his mind as to what is right or wrong or that he has 
very little confidence in the designs he produces Design No. 2366, by R. Wilkinson 
18 the only one which shows any departure from custom. Any of the others 
might conceivably be ordinary spun model Cocktail Shakers as far as their form 
is concerned. This competitor has decided to affix a handle, making a stoppered 
jug serve the purpose of a Cocktail Shaker. His*reason for doing so must be either 
(a) for use, or (6) as a piece of ornament. As a piece of ornament it fails badly, 
and in use it is not only unnecessary, but inconvenient. In the first place, the 
handle must not be held when shaking, and, therefore, the handle makes it difficult 
to hold the bottle and stopper when performing this operation ; moreover, ice is 
a necessary ingredient of the cocktail, and when shaken inside a glass vessel, gives 
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sufficient strain on the material without adding a glass handle to it. Thisitfa very 
risky part of the vessel at the best of times, and it may be doubted whether the 
handle would remain intact for any period of time. Nos. 2364 (C. L. Price) and 
Nos. 2353 and 2356 (L. Green), are to be criticised on account of the size and 
capacity of their glasses ; No. 2364 is hopelessly small, being hardly any larger 
in capacity than that of a liqueur glass. This rather suggests that these 
competitors have not troubled to ascertain what constitutes a Cocktail, as the 
holding capacity of any glass is one of its first essentials. 

In general, all the designs give one the impression that all the competitors are 
so steeped in mitre cuts and hollows with all the stereotyped variations of the past 
50 years or so that they have not applied themselves to think out any modem 
applications of this very old art, or even troubled to study some of the very charming 
applications so admirably conceived and beautifully executed in the i8th and 
19th centuries. 

Sub-Section 5. (Glass). Prize offered by Messrs. John Walsh Walsh, Ltd., for a 
design for a modern form of indirect Table or Pedestal Illumination suitable for electric 
light. 

The awards are as follows :— 

The Prize of £10 10s. to John Empson Tindall, L.C.C. Central School of 
Arts & Crafts. (No. 3287). 

Highly Commended : 

John Empson Tindall, L.C.C. Central School of Arts & Crafts. (No. 3284, 
No. 3285, No. 3286 and No. 3288). 

In this Sub-Section no designs, with the exception of those produced by J. E. 
Tindall, conform to the conditions. The remainder, with the exception of the 
Indian exhibits, are just Victorian cut-glass lamps. The submission of these 
designs supports the criticism given on the previous Sub-Section, in that the general 
impression given by these designs is that the competitors have not given sufficient 
thought to their production ; otherwise, directly illuminated cut-glass lamps would 
not be submitted as designs of modern form for indirect table or pedestal illumina¬ 
tion. The Indian exhibits are interesting, and it is felt that they deserve very 
definite encouragement. The particular designs in question fail, but not in the 
same way as those previously mentioned, as the Indian candidate does not appreciate 
the working limitations or constructional values of the material for which he is 
designing. Unfortunately, this is a fault over which they have very little control, 
and it is suggested that on another occasion, failing their ability to visit an actual 
glass works, they should obtain as many textbooks as are available in the public 
libraries on the question and, after studying them carefully, then decide as to 
whether they intend to treat the subject as Blown Hollow-Ware produced by heind, 
or as a pressed or moulded article. Having made this decision, further thought 
should be given to the factory production of the particular article for which they 
are designing, and they could then tackle the subject with some knowledge 
(superficial though it may be) how the article is to be produced. It must be 
remembered that glass is not cast and cannot be run from crucibles in the same 
way as any of the common or finer metals. Glass, in its working condition, is a 
treacly substance which can be either gathered on the end of a hollow tube (in 
which case it is generally formed into a blown hollow article), or, secondly, it can 
be taken from the furnace on a solid rod or in a ladle (or by any of the automatic 
metl^^ds described in the available textbooks on glass technology), and then 
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placed into moulds or dies and pressed into shape, the main thing in both cases to 
remember is that the glass article in question has a very short working range and 
becomes brittle, losing its viscosity at temperatures as high as 500 to 600 degrees 
centigrade, and that an annealing process follows immediately on the production 
process. In the case of pressed glass, moulds must be kept well below the setting 
temperature of glass ; otherwise the glass article will stick to them, and the glass 
article must leave the mould before it becomes too cold to be brittle ; otherwise 
it would become chilled and would crack before it reaches the annealing process. 
It is therefore impossible to do any false coring or very much undercutting in the 
design ; otherwise it would be impossible to get a hot article quickly out of the 
mould. These later remarks apply to some extent to J. E. Tindall's exhibits. 
No. 3287 is the best from the point of view of construction in design and practical 
utility, and presents the least difficulty to the manufacturer in making. The 
idea has distinct and definite merit, and although the general outline of the figures 
below the main column does not conform with the main block as it should do in 
theory, very little alteration in this respect would make this a very pleasing piece. 
Nos. 3284/5 conform more closely to the specification laid down in the schedule, 
in that they are more truly indirect lighting, but the combination of hollow pedestal 
with solid figures in one piece of glass is impracticable in manufacture. This 
applies also, though not so forcibly, to the arms and lanterns in design No. 3284. 
In No. 3288 the Stand and its detail do not follow out the principle laid down in 
its main outline. The method adopted, also, to support the figure in the centre 
is also very impracticable from the point of view of utility. No. 3286 is pleasant 
and of good composition, but lacking in originality in comparison with Nos. 3284/5, 
and in constructional strength with the winning design. Nevertheless, it is quite 
a pleasant subject well treated and with restraint, giving the impression that the 
artist is working well within his limits. The Judges would suggest that the base of 
this piece should be re-designed, having regard to the fact that the base has to stand 
firmly and should give the impression of solidity ; it is very doubtful whether 
this would be the case when the necessary lighting fitting® had been inserted in 
this design. J. E. Tindall's designs are the only ones in this Section which merit 
an award, but had he confined himself to one or two designs at the outside, and 
supplemented them with the working drawings of how the moulds in question 
were to be made, his designs would have carried far greater weight, and many 
of their small defects would have presented themselves to the designer before the 
drawings were submitted. 


Sec tion VI.— Advkrtisinc; 

Posters. 

Sub-Section 1 . Prize offered by the Blackpool Corporation Advertising Committee 
for a Design for a Poster to advertise Blackpool as a Seaside Resort, 

The Judges were unable to recommend that the full prize of £2^ should be 
given, but the following awards were made - 

A First Prize of £1^ to Sidney Vincent Dimond, Camberwell School of Arts 
and Crafts. (No. 2012). 

A Second Prize of 10 to Arthur Leslie Butler, ^5. Sutherland Place, Bayswater, 
W.2. (No. 373). 

Commended : 

John Dixon, Bradford College of Art. (No. 2513). 

John Pinkney Gowland, 137, Boundary Road, Woking, Surrey. (No. 2934). 
Thomas Hancock, 507, North Road, Darlington. (No. 70). 
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Miss Mary Jocelyn Hughes, St. Martin's School of Art. (No. 1655). 

None of the designs seemed to be sufi^ciently outstanding to warrant the award 
of the whole prise of ;£25, but the two prize-winning designs have real merit. The 
design of S. V. Dimond (No. 2012) shows originality, while the design of A. L. 
Butler (No. 373) is well executed. The design of Cecil Cooke (No, 671), while 
not quite effective as a poster, would make a good newspaper cartoon. 

Sub-Section 2. Prixe offered by the British Poster Advertising AssodaHon 
for a Design for a Poster to advertise the advantages of Poster Publicity. 

The awards are as follows :— 

The Prize of fyo was awarded to William Hobson, 29, Farm Hill Square, 
Meanwood, Leeds. (No. 80). 

Highly CommendM : 

Sydney Durant Banks. Northampton School of Arts Eihd Crafts. (No. 239). 

Arthur Leslie Butler, 25, Sutherland Place, Bayswater, W.2. (No. 374). 

Wilfred Walker, 17, Walker Street, York. (No. 591). 

William Bisset Wyllie, 131, Blenheim Place, Aberdeen. (No. 582). 

Commended : 

Leonard Grosvenor Stanley, The Bungalow, Gorway Road, Walsall. (No. 2499). 

The designs submitted in this Sub Section numbered 89, and in the opinion of 
the Judges the general standard was quite good. The prize-winning design “ told 
the story " with force and simplicity. A. L. Butler's design (No. 374) is a striking 
and effective sketch, but one that would probably lose a great deal when enlarged 
to i6-8heet size. W. Walker’s design (No. 591) is strong in conception and well 
carried out, but would have been improved by better lettering. S. D. Bank's 
design (No. 239) shows an effective modem treatment, but would be more suitable 
as a showcard. Many of the designs submitted " missed the point " and would 
have served equally well as advertisements for cocoa or custard powder; others, 
whilst good as showcards, were quite unsuitable for use as posters. Many designs 
were spoilt by (a) indifferent lettering and {b) too much lettering. Competitors 
should remember that a poster must tell its story at a glance and that the phrase 
or slogan should be as brief as possible. 

Sub-Section 3. Prize offered by the British Commercial Gas Association for a 
Design for a Poster advertising Gas. 

The Judges, while recognising that the problem of representing gas as a source 
of light, heat and power is a difficult one, did not feel that any of the designs 
submitted was worthy of the award of the full prize of 50 guineas. They recom¬ 
mended, however, that the following awards be made :— 

A Prize of £10 los. each to the following :— 

Miss Rosamond Curtis, Slade School of Art. (No. 216). 

Robert Woodnorth, 21, Duke Street, Whitehaven. (No. 1283). 

Commended : 

Stanley Henry Burman, Willesden Polytechnic Art School. (No. 998). 

David Macdonald Cameron, British and Dominions School of Drawing, Ltd. 
(No. 16). 

Frederick James Joseph Dean, East Ham Technical College. (No. 1620). 

Harold Hemingway, Rochdale School of Art. (No. 2829). 

Walter Pritchard, Dundee School of Art. (No. 1980). 

Hector Alexander Stewart, Homestead, Bearsden, Glasgow. (No. 1562). 
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Sub-Section 4. Prize offered by Messrs, Henley's Tyre and Rubber Co., Ltd,, for a 
Design for a Poster advertising the Company*s Golf Balls. 

The Judgee were unable to recommend that the full prize of should be given, 
but the following awards were made :— 

A Prize of ;^io los. to Alfred Edward Sergent, Leyton School of Art. (No. 951). 

A Prize of £$ 58. to John Joseph Nesbit, 37, London Road. Leicester. (No. 

1197 ). 

Highly Commended : 

Ernest Morley Blatchford. Bournemouth School of Art. (No 2731). 

Commended : 

Charles Dean, Liverpool City School of Art. (No. 3504). 

John Pinkney Gowland, 137, Boundary Road, Woking, Surrey. (No. 2936). 

Eicon Hirsch, Regent Street Polytechnic School of Art. (No. 3619). 

While they recognise that the subject is a difficult one to handle, the Judges 
regret that the designs in general show little initiative or recognition of the essentials 
required in advertising —simplicity and directness. Students should be encouraged 
to study the requirements of the firms for whom they are designing. In this 
competition few competitors have appreciated the “ selling points ” of a golf ball. 

Designs Nos. 951 and 1197 are, however, meritorious and have been awarded 
prizes. 

Sub-Section 5. Prize offered by Messrs. Hugon and Co., Ltd., jor^ a Design 
for a Poster advertising “ Atora " Shredded Beef Suet. 

The Judges were unable to recommend that the full I’rize of £$0 should be 
given, but the following awards were made :— 

A First Prize of £2$ to Thomas John Fry, 34, Egham Road, Plaistow, E 13. 

(No. 1389). 

A Second Prize of ;^io to Harold Thornton, Burnley School of Arts and Crafts. 

(No. 959). 

The general standard of the designs was poor Many of them were conceived 
in terms of booklet covers rather than posters. H. Thornton’s design (No. 959) 
showed a high standard of lettering and good balance. Several designs omitted 
the fact that Atora is beef suet, which is the most important selling point in the 
whole campaign. 

Sub-Section 6 . Prize offered by Motorways, Ltd., for a Design for a Poster 
describing their Motor Pullman Tours. 

The Judges were unable to recommend that the Prize of 25 guineas should 
be given, but the following awards were made ;— 

Commended : 

Philip Hepworth, Leeds College of Art. (No. 2164). 

Oswald Stanhope, Black and White Studios, Bedford Street, W.C.2. (No. 947). 

C3rril Francis Webber, Goldsmiths’ College School of Art. (No. 962). 

The general standard of this Sub-Section was low and showed a great lack of 
originality of thought. 

No design was thought worth the expense of reproduction.^ One was a 
flagrant example of plagiarism from the Chrysler advertising. 

The general design, lay-out, and lettering were poor; nor had economy of 
reproduction been studied, with one exception, and in this case the student forgot 
entirely that he was advertising a Motor Coach Service. 

Three designs were commended because there was some pretension to technical 
skill and also on account of their sunny atmosphere.” 
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Sub-Section 7. PHxes offered by the Orient Line for a Design for a Poster 
advertising the Orient Line Mail Steamers to Australia. 

The awards are as follows :— 

The First Prize of to Percivai Albert Trompf, 501, Little Collins Street. 
Melbourne, C.i., Victoria, Australia. (No. 2000). 

The Second Prize of £10 to Basil White Ridley, Talboys, Broadham Green, 
Oxted, Surrey. (No. 1862). 

Highly Commended : 

Miss Winifred Amy Pringle Forgan, L.C.C. Central School of Arts and Crafts. . 
(No. 340). 

Arthur Edward Morrison, Liverpool City School of Art. (No. 3544). 

Alfred Gordon Randall, 12, Manor Way, Uxbridge, Middlesex. (No. 1265). 

Clifford Rumney, 41, Burghley Road, St. Andrew's Park, Bristol. (No. 704). 

George F. Yarnell, 450, Upper Richmond Road, Richmond, Surrey. (No. 1313). 

Commended: 

Frederick Brian Hayes, Bath School of Art. (No. 1419). 

Arthur Edward Morrison. Liverpool City School of Art. (No. 3545). 

The entries are very encouraging, both in number and quality. They depend 
more upon their subject matter and their design than upon slogans. Strangely 
few are based upon catchwords, although one or two bills, such as No. 704 (C. 
Rumney) and No. 3515 (E. Fancott) are commendable in this way. Several 
attractive designs demand an expensive number of printings to attain their proper 
colour effect and this should perhaps have iHjen more clearly borne in mind by the 
designers. 

Perhaps the commonest faihng of all has been the inability to eliminate detail. 
As a result lettering is often swamped by superfluous abstractions and promising 
colours drowned by others. 

Several bills of the pure design type are successful and others depending upon 
simple lettering and colour are also pleasing, e.g., No. 3545 (A. E. Morrison). 

An interesting sidelight on the competition was the apparent difficulty of adapting 
the kangaroo to decorative purpose, or, indeed, of drawing it at all. 

Several bills were rejected as they contained no lettering, and the Judges did 
not consider they could fairly compete with bills designed as a complete poster, 
with appropriate lettering. 

In awarding the First Prize, the Judges felt that a vivid impression without 
too lavish a colour scheme, but telling its story in a very direct way, holds its own 
among ’ more extravagant competitors. The second place was allotted to a 
symmetrical design using the ship as a focus of interest without any attempt at 
photographic representation. Both of these in entirely different ways, the Judges 
considered extremely effective. Their eventual choice was only made after 
prolonged consideration. 

Sub-Section 8. Prize offered by the Prudential Assurance Company, Ltd., for 
a Design for a Poster advertising Insurance in general, and that Company in particular. 

The Judges were unable to recommend that the full prize of 25 guineas should 
be given, but the following awards were made ~ 

A Prize of £$ 5s. to John James Heath, Keighley School of Art and Crafts. 
(No. 2147). 

Commended : 

William Blamire, 35, Eskdaill Street, Kettering. (No. 199). 

Arthur Jaqk Cooper, 64, Grove Avenue, Twickenham. (No. 1582). 
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Sub-Section 9. Prizes offered by Messrs. Simpson and Godlee, Ltd., for a 
Design for a Poster advertising “ Essangee Unfadable Prints.*' 

The awards are as follows :— 

The First Prize of Thirty Guineas and an Owen Jones Medal to Miss Christina 
Forsyth, Edinburgh College of Art. (No. 3422). 

The Second Prize of Twenty Guineas to Miss Adeline Mary Constance Hone, 
Leeds College of Art. (No. 2166). 

Highly Commended : 

Miss Margaret Marion Ransford Cawood, Arden, (Cornwall Road, Harrogate. 
(No. 434). 

Miss Phyllis Gordon Dunlop, Leeds College of Art. (No. 2157). 

Harold Hemingway, Rochdale School of Art. (No. 2824). 

Commended : 

Miss Faith Geraldine Leycester Gaskcll, Battersea Polytechnic School of Art. 
(No. 1628). 

Miss Joan Horton, 20, South Hill Park Gardens, N.W.3. (No. 1909). 

Miss Marie Kale, Rochdale School of Art. (No. 2845). 

Miss Stella Frances Ogle, Leeds College of Art. (No. 2171). 

William Bisset Wyllie, 131, Blenheim Place, Aberdeen. (No. 587). 

On the whole there appeared to be too much tendency to play down to the 
intellect of the commercial man, and too much pL giarism. 

In these days of improved advertising it was remarkable that there was so much 
bad lay-out and bad lettering. There was, however, a big gap between the mass 
of the work submitted and a small group of excellent designs, which were technically 
good and quite fit for their purpose. 

Showcards. 

Sub-Section 10. Prize offered by Messrs. Carreras, Ltd., for a Design for a 
Cut-out Showcard suitable for their Turf Cigarettes. 

The Judges were unable to recommend that the full Prize of 25 guineas should 
be given, but the following awards were made :— 

A Prize of 5s. to John Fitzgerald Lawrie, Bournemouth School of Art. 
(No. 2739). 

Commended : 

George Archibald Frank Austen, Dover School of Art. (No. 3338). 

Sub-Section ii. Prizes offered by Messrs. J. S. Fry and Sons, Ltd., for Designs 
for Showcards advertising (a) Fry's Cartets, (6) Fry's Cream Tablets. 

{a) The awards were as follows :— 

The First Prize of £1^ 15s. to George Frederick Lunt, Liverpool City Schoo. 
of Art. (No. 3542). 

The Second Prize of £y 7s. to Leonard Towers, Liverpool City School of Art. 
(No. 3580). 

Commended : 

Miss Margaret Eleanor Hincklieff, Nottingham! School of Art. (No. 3003). 
Roy McLachlan, Rochdale School of Art. (No. 692). 

(6) The awards were as follows :— 

The First Prize of £1$ 15s. to Harry Turner, Halifax School of Art. (No. 2598). 
The Second Prize of £'] 7s. to Edmund William Green, Croydon School of Art. 
(No. 879). 
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Commended: 

Miss Lily Evelyn Garrard* Ipswich School of Art. (No. 2x34). 

The entries as a whole are disappointing. Many of the competitors to 
realise that a strong and attractive design is far more important l^ian a punning 
caption. When the endeavour is to make a pictorial joke the designs are liable 
to become mere illustrations. The most successful showcards are those in which 
a bright and decorative arrangement has been made out of the tablets or the 
** cartets *’ themselves. It should be remembered that simplicity and clarity 
has great value in a crowded sweet shop window. George F. Lunt achieved a. 
very pleasant and bright design by very simple means in No. 3542, while 
No. 2598 (H. Turner), although rather thin in colour, has been awarded the first 
prize in (h) because of its simplicity and its good use of white space. 

Sub-Section 12. Prize offered by Messrs. W. T. Henley's Telegraph Works Co., 
Ltd., for a Design to advertise the Henley Wiring System. 

The Judges were unable to recommend that the full Prize of £2$ should be given, 
but the following awards were made 

A Prize of ;^io to Roderick Melrose Clark, Liverpool City School of Art. 
(No. 3497). 

Commended : 

William Blamire, 35, Kskdaill Street, Kettering. (No. 201). 

Roderick Melrose Clark, Liverpool City School of Art. (No. 3498). 

Peter Thomas Alfred Roberson, City of Oxford School of Arts and Crafts. 
(No. 2307). 

Leonard Towers, Liverpool City School of Art (No. 3581). 

None of the designs submitted for competition are considered suitable for the 
purpose. No. 3497 (R. M. Clark) comes nearest to the required standard. This 
design, together with No. 3581 (L. Towers), No. 2307 (P. T. A. Roberson), No. 3498 
(R. M. Clark) and No. 201 (W. Blamire), show a good standard of draughtsmanship. 

Sub-Section 13. . Prizes offered by Messrs. Rowntree and Co., Ltd., for a Design 
for a Cut-out Showcard to advertise their “ Tried Favourites." 

The Judges were unable to recommend that the full amount of prizes should 
.be given, but the following awards were made 

A First Prize of £10 .to Stanley Richard Simms, 33, Victoria Road, Kentish 
Town, N.W.i. (No. 527) 

A Second Prize of £^ to Norman Francais John Abrahams. Blackheath School 
of Art and Crafts (No. 1356). 

C^ommended : 

Benjamin Ward Lawton, Nottingham School of Art. (No. 3008). 

Harold Kenneth White, Blackheath School of Art and Crafts. (No. 1797). 

Whilst the designs this year show greater thought than in previous years, sufficient 
attention has not been given to arrangement of colour schemes; more regard 
might also have been paid to suggestions contained in the firm's current advertising. 
A number of the designs submitted have quite a spotty appearance, which is 
detrimental to good display. The Judges regret that the designs do not warrant 
f-hc award of the full prize amounts offered, and have decided as above. 

Covers and Press Advertisements. 

Sub-Sbctxon 14. Prize offered by the Brighton Corporation Publicity Committee 
for a Design tmitMe for the Cover of the Brighton Official Guide. 
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Tlie awards are as follows : - - 

The Prize of £iq to Arthur f-eslie Butler. 25. Sutherlaiul Place, BayswaU*r, 
W.2. (No. 376), 

( .0111 mended : 

Miss Helen K. Willows, Manchester School of Art. (No 32^5). 

The Judges have awarded the prize to A. L. Butler's design (No. 37()). as showing 
the requirements of the Brighton ('orporation Ihiblicity Committet* more than any 
of the other designs. It depicts a view of Brighton in the background, suggests 
sunshine and a good class of visitors—three important points for this type of 
advertisement. Miss H K. Willows' design (No 3245,) is commended for its 
artistic qualities. 

COVLRS ANM) PUKSS A I)V1,K I ISKMKN'I S. 

SoB-Si'.c I ION 13, offered by A/cisii. Hodder and Stoughton for (a) a 

Design for a Catalogue Cover suitable for then fution List, and {b) a Design suitable 
for their lielles Lettres and Religious H List. 

{a) The awards are as follows : 

'rh<‘ Prize of £10 10s. to Miss Margaret Doreen Browning, Belswams, New 
Dover Hoad, ( anterbury, Kent (No. S30). 

( ommended : 

Miss Kathleen Mary 1 -awrence, Croydon School ot Art. (No 2065) 

{b) The Judges wen* unable to recommend that the Pn/.e of /lo los* sliould 
he given, l)ut the following awards were made 

Highly Commended . 

Miss Katie McDonald, L (’ C. C'entral School of .Arts and Crafts. (No. 1H38). 

William Carter Wade, H.ihfax School of .\rt (No. 2603). 

C'ommended : 

Miss Daphne N'lctona l^arry, Jiattersea P()l\ technic School ot Art. (No. 2533). 

The standard ot w^irk being of but a poor charactei, the Judges w^re only able 
. to give the full aw^ard 111 the h'lctioii List Sub-Section. .A leimber of the designs 
made no attempt to conform to the conditions l.iid dowm. 

Sub-Skctton ih. Rrize offered by Messrs. lions, Ltd., for a Design suitable for 
an Advertisement of Hovis Bread in the Press or for a small Poster or Showcard. 

The Judges were unable to recommend that tin* full Pri/e of ^30 should be 
given, but the following awards were madt* ' 

A Prize of ;^io 10s. each to the following 

Frederic Gradw’ell, 15, Blake Street, Bolton. (No. O70) 

Peter Robertson, 1, Fernley Road, Mile Kiid, Stockport. (No. 1)38). 

William l^ewis Winney, l>eyton School of Arts and Grafts. (No. 1769). 

Ill view of tht* amount ot the prize offered the general standard of the work 
submitted was disappointing In making the awards the Judges kept in mind 
the provisions laid by the donors, namely : 

(а) A Loaf of Hovis Bread should appear in tlu design 

(б) A strong home appeal shoukl be made. 

Of the prize-winning designs, No. 938 by Peter, Robertson conforms best with 
these conditions No. O79, by Frederic Gradw^ell, as an advertisement in an 
illustrated paper, is infinitely superior in execution and draughtsmanship, but does 
not meet to the same extent the requirements of the above-mentioned conditions. 

The .same remarks apply to W. L. Winney's design (No. 1769), in which the 
domestic appeal is not sufficiently emphasised. 
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SuB-SscTioN 17. Prize offered by Messrs. John Player and Sons for a Design 
for a Black and White Advertisement of Player*s Navy Cut Cigarettes suitable for 
reproduction in the press. 

The Judges were unable to recommend that the full Prize of 1^50 should be 
given, but the following awards were made :— 

A First Prize of fio los. to Edward Bishop, L.C.C. Central School of Arts and 
Crafts. (No. 292 and No. 293). 

A Second Prize of 5s. to Claude Gilliard, Clifton Arts Club. (No. 680, 
No. 681 and No. 682). 

A Prize of £2 2s. to Thomas Molyneux Paul, 404, Finchley Road, N W.2. 
(No. 1678). 

Highly Commended : 

James Reddoch, Liverpool City School of Art. (No. 3564). 

Christopher Cavania Sanders, Royal College of Art. (No. 1933). 

Commended : 

George Francis Bungay, lO, Hardenwaye, Totteridge, High Wycombe, Bucks 
(No. 997 )- 

Versatility was shown in the designs submitted in this Sub-Section, but having 
regard to the value of the prize offered, the general standard was not considered 
high enough to warrant the full award. 

Many of the competitors did not take sufficient care to give effect to the main 
requirement of this competition, which was that the advertisement should be 
suitable for Press advertising. Some designs, although otherwise quite effective 
in treatment, were open to objection from the point of view of suitability to the 
product. 

The Judges decided to award consolation prizes where particular merit was 
shown. The award in respect of the designs Nos. 680-682, by Claude Gilliard, 
was made for originality of treatment. 

An admirable advertising idea, although not suitable for Messrs. John Player 
and Sons' purpose, was contained in T M. Paul's design (No. 1678.) 

Lorry Bill. 

Sub-Section 18. Prize offered by Shell-Mex, Ltd., for a Design for a Lorry Bill 
advertising Shell Lubricating Oil or Shell Petrol, or both. 

The awards are as follows :— 

A Prize of £1-^ 2s. 6d. each to the following :— 

Kenneth Beeley, Sheffield College of Arts and Crafts. (No. 2875). 
William Bisset Wyllie, 131, Blenheim Place, Aberdeen. (No. 588). 

Commended : 

James Browning, Battersea Polytechnic School of Art. (No. 2537). 

Frederick James Joseph Dean, East Ham Technical College. (No. 1606). 

Ralph Ramm, L.C.C. Central School of Arts and Crafts. (No. 1866). 

The Judges were disappointed with the general level of attainment as to 75 
per cent, of the designs submitted. They were of opinion that there was insufficient 
originality of thought and too great a tendency to be influenced by the success of 
others. 

Of the two prize-winning designs, No. 588, by W. B. Wyllie, appealed to all the 
Judges as having the most intrinsic interest, but the artist has exceeded the number 
of colours laid down and has use^ lettering which both detracted from the design 
and was difficult to read. No. 2^73, by K. Beeley, showed considerable originality 
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and iOund drawing, but was to some extent spoilt by an unnecessary slogan and 
the fact that the ducks appeared to be finishing their flight rather than starting it 

Calendars and Chrisimas Cards 

Sub-Section 19 Prizes offered by Mtssrs C W baulkner and Co, ltd for 
(a) a Design for a Calendar and (b) a Design for a Christmas Card 

(а) The Judges were unable to recommend that the full amount of prizes should 
be given, but the following awards were made 

A Pnze of £10 to Miss Joan Hoyle, 86, Oakfield Road Cannon Hill, Biimiiigham 
(No 1136) 

A Pnze of £$ to Miss Marian Fielding Peck bhefheld College of \rts and 
Crafts (No 2898) 

Commended 

Miss Adeline Mary Constance Horn. I-eeds Collegt ot \rt (No 2165) 

John Bowyer Oakley, Heatherley School of Art (No 1200) 

(б) The Judges were unable to recommend that the full amount of Prizes should 
be given, but the following awards were made 

A Pnze of los to Miss Winifred Jane Pearcev Keighley School of Art and 
Crafts (No 503) 

A Prize of £% to Miss Gwendoline Dolman Sheftield C ollege of Arts and Crafts 
(No. 2919) 

A Ihi/e of £j^ to Miss Florence Walkti Hairogatt School of Art (No bob 

C ommended 

Miss Marv Mack ( oinwall, ( anada (No 111) 

Miss Wendy Joyce Morel, Bickham Manor, Timberscombe, launton (No 693) 

\ large proportion of the designs submitted both under {a) and (6) showed 
too little consideration of the question of suitabilit\ for the purpose, nor was 
much originality displayed in this Sub-Section 


MBBT1N08 OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


Monua\ Nommbfri AuUmiubile Institution 

of at tht Menbaut Venturers Technual tollegi, 
Bristol 6 4S p m Captain I V\ Johnvui Hu 
Inspection ol Metals and thin Alloys 
I lectricdi Engineers, Institution of Savoi I'late V\ ( 

7 pm Dis< UBSion on ‘ Pans and the Pyicints 
Noteb on some of the leihnit al Featun s of the I F F 
igag Visit ’ Opened bv Mr R Borlase Matthews 
At the Uuiversitv, Liverpool 7 P »• Mtssrs 
Johnstone Wnght and C vV Marshall Ihe Con 
strut tion of the («nd ' 1 ransmission S^ st< m m (iixat 
Britain ' 


Engineers, Societv of, at Burlington House VN Op m 
Mr Gerald A Wnght, ' Land Drainage " 

Farmers' Chib, at the Whitehall Rooms Hotel Metropok. 
Whitehall PUm, S W 4pm Prof W S Adams 
"The Progress and Work ot Rural Communitv 
Coundls " 

Geotiaphkal Societv, at the Aeoban Hall, New Bond 
Street, W 830pm MrHG Watkins, “ River 
Exploration m Laorador by Canoe and Dog Sledge " 
Roygl institution, Aibemarie street, W 3pm C>eneral 
Meeting! 

Univetrity of London, at Bedford CoHegc, Regent’s 


Park N \\ s 10 p ai Prof P Hazard Le Voyage 
tt la Mentality 1 rariraisi au W III Sidck (I ecturc 
1) 

At Kini. s (.oUiM Strand \N t •> ^o p m Rev 
(» J Newvun Fhi Church and the \\orId Lectim 
\ lli< Passiiic of Mdlitvalism 
At Kuif, k (olkfsO Sirantl W C p) j in Rev C 
1 Ro/^ers I 1 < lesiastu al Musn Itrtiin I- A 
I’ansh (c)nr( rt 

At Ihiivfrsitx (ollif,! (»owfr Strett W ( - P *** 

Prof I N (• I lion I rifslaiid in Shakt speare s Da> 
let tun IV Cr)sinc>>^rai hv in the i6th (entur\ ’ 

At I luvtrsiti (olkf,! (itmer Strti l WC 5 pm 
Dr K I Hrot klehurst Scntioii of the Dlgestixt 
Juittss (let hire IV) 

it llniver8it> CoIltM, Gowtr Stutl, W C 5 pm 
Sir ( V Raman Molecular St attering of Light 
lecture 1 The (iabsital Theories and thtir 
I xpenmental I est 

At Universitx College (lowt r Street \N t 5 30 p m 
Prof j F Neal* The Flizabethan Parlument ” 
I>ecture IV) 

luESDXY Novlhber 3 Artb KonbI Academy of, 

Burlington House W 4 30 p m Prof Arthur 

1 homson, F R C S ' Anatomv —A Rapid Survey of 
the Main Features of the Upper Limb " 

Automobile Fngine*Ti, Institution of at the Ro^al 
Societv of Arts, Adelphi, W C 7 43 P W H 
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Hatfield*." Automobile Steele.” (Joiut Meeting with 
tbe Iron and Steel Inetltnte). 

Civil Engioeen. Inetitution of, Great George Street, S.\V. 

6 p.m. Mr. W. W. Grierson, Presidential Address. 
Empire Society, at the Hotel Victoria. Northumber¬ 
land Avenue, W.C. 8.30 p.m. The Right Hon Sir 
Hilton Young, The Bast African Opportunity.” 
Television Society, at the Engineen* Club, Coventry 
Street, W. 8 p.m. Mr. F. Langford-Smith, ” Ampli¬ 
fication and Television.” 

University of London, at Bedford College, Regent's 
Park, N.W. j.m p.m. Prof. P. Hazard, ” Le Voyage 
et la Mentalite Frangaise an XVIIl Siicle.” (Lecture 

II) . 

At King’s College, Strand, W.C. 5 p.m. Dr. J. W. 
Pickering, ” Blood Plasma and Platelets." (Lecture 
V). 

At King’s College, Strand, W.C, 5.30 p.m. Mrs. N, 

A. Duddington, ” Russian Philosophy at the Present 
Time.” 

At King’s College, Strand, W.C. 5,30 p.m. Prof. Sir 

B. Pares, ” Russian History to Lecture IV - 

Western Neighbours: Novgorod.” 

King’s College (at 40 Torrington Sijuare, \N ,t.) 
5.30 p.m. Dr. J. Krzyzanowski, ” The Polish Novel 
in the iQtb Centurj'. Lecture III—Boleslas Prus and 
the Sogial Novel.” 

At the London School of Economics, Houghton Street, 
W.C. s p.m. Dr. M. Ginsberg, ” The Contribution ol 
Prof. Hobhouse to Philosophy and Sociology.” 
at University College, Gower Street, W.C. 5 p.m. 
Sir C. V. Raman, ” Molecular Scattering of Light. 
Lecture II.—New Paths in Molecular Optics ” 
Zoological Society, Regents Park, N.W. 5.30 p.m. 
Scientific Business Meeting. 

Wbdnesdav, November 6 .. Analysts, Sn<'i('ty of PuUic, 
at Burlington House, W. S p.m. (i) Messrs. li. R. 
Bolton and K. A. Williams, ” The Gnmoing of Fatt\ 
Oils, with Special Reference to Olive Oil.” (2) Df. 
Cuthbert Dukes, “The Heat Resistance Curve.. .A 
New Bacteriological Test for Pasteurised Footl,” 
U) Messrs. W. R. Mummery, and F. Bishop, “ A New 
Borax Solubility Test for Lactic Acid or Nafutal Snur 
Casein.” 

Electrical Enghieers, Institution of, bavu\ Place, \\ .c. 

6 p.m. Captain C. E, Kenned y-Purvis, R.N. (('hainnan 
0/^e Wireless Section), Inaugural Address. 

Geological Society, Burlington House, W. 5.30 p.m. 
fi) Dr. H. Bolton, “ Fossil Insects of the South Wales 

C. oalfield.” (2) Major A. R. Dworryhouse, D.Sr., and 
Mr. A. A. Miller, “ The Glaciatipn ot Clun Forest, 
Radnor Forest, and some Adjoining Districts." 

Heating and Ventilating Engineers, Institution of, at 
29 Hart Street, Bloomsbury, W.C. 7 p.m, Mr. R. 
Grierson, ” Notes on Electric Wamimg^ with s' erial 
reference to Low Temperature Panel bystems,” 

North East Coast Institution of Engineers and Ship¬ 
builders, at Bolbec Hall, Newcastle-upon -1 viie. 
7.13 p.'m. Address by Mr. H, A. Morham, Chainnan of 
Graduate’s Section. 

Public Health, Royal Institute of, 37 Kutaell bquHre, ' 
W.C. 4 p.m. Dr. Stanford Cade, ” The Possibilities 
and Limitations of Radium Treatment." 

University of London, at Bedford College, Kcgriit’s 
Park, N.W. 5.30 p.m. Prof. P. Hazard, " Le Vovage 
et la Mentality Frangaisc au XVIII .Si^clc.” fLeriurc 

III) . 

At King’s College, Strand, W.C. 5 - 3 <» P ‘'i- Ur 1 ’ A. 

P. Avelmg, “ Personalism : A Psyctmlogical Approach 
to Reality. Lecture V—The Appro,irh tr) 'IVanscen- 
dental Reality.” 

At King’s College, Strand, W.C, 5.30 p.m. Prol 

D. M. Blair, “ The Contribution of King’s College to the 
Advancement of Learning during tbe tciitur\ iSjo- 
1928. Lecture V—Medical Science.” 

At the London School of Economics, Houghton Street, 
W.C. 6 p.m. Lecture V on “ Office Machinery.” 

At University College, Gower Street, W.C. 3 p.m. 
Dr. C. ” La Lirica del Paradiso.” (Lecture 1 ). 

At University College, Gower Street, W.C. 5.30 p.m. 
Mr. 1 . C. Grfindihl, ” Some Norwegiw Writers of tbe 
Present Day (Riksmaal).” (Lecture 1 ). 

At the Royal Veterinary College, Great College Street, 
N.W. 5.30 p.m. Major G. W. Dunkin, ” Recent 
Researches ooi Immunization against Distemper in 
the Dog.” (Lecture 1 ). 


Tiiuksoay. November 7 •• Aeronautical Society, at thr 
Royal Society of Arts, Adetphi, W.C. 6.30 p.m. Dr. 
A. E. Dunstau, " Recent Developments of Fuels and 
Dopes for Aircraft Engines/’ 

Chemical Society, Burlington House, W. 8 p.m. (t) 
Messrs. F. (.hallenger. C. Higginbottom and A. 
Iiuntington, “The Nitration of Aromatic Thio¬ 
cyanates.” (2) Messrs. F. Challenger and A. D, Ainlev, 
“ Studies of the Boron-carbon Linkage. Part I. The 
Oxidation and Nitration of Pheuylburic Acid.” 

Elet trical Engineers, Institution of, Savov Place, W.C, 
0 p.m. Messrs. B. A. G. Churcher and A. J. King, 
“ The Analysis and Measurement of the Noise emitted 
by ICachinery.” 

Electncal Association for Women, at Messrs. Shoolt>red, 
Ltd., Tottenham Court Road, W. Mr, W. J. Jones, 
“ Electric Light and Eye-Sight Preservation.” 
Linnean Society, Burlington House, W. 5 p.m. 

L.C.C., The Geffrye Museum, Kingsland Road, E. 7.30 
p.m. Sir Charles Allom, “Tbe Restoration ot an 
Ancient Castle to Modem Use." 

I'niversitv of London, at Bedford Ctdlcgc for Women, 
Regent’s Park, N.W. 4.30 p.m. Prof, Prcles. 
“ Montaigne ” (in French). Lecture V. 

At King’s CoUege, Strand, W.C 3 p.m. Mr t | 
Gadd, “ The Babylonian BackgrounJ of the Captivity.” 
At King’s College, Strand, W C. 5 p.m. Dr. J, A. 
Hewitt, " Metabolism of the Carbohydrates and Fats " 
(Lecture IV). 

\t King’s College. Strand, W'.C. 3 30 p.in Mr H. 

W. Steed, “ The Minorities (.Question .iiid the Union ol 
Europe, lA^ ture IV--A United States of Kiini(>e " 

,\t the London Sc'hoolof Economies, Houghton Street, 
'V.C. 5 p.m. Prof. L. Robbins, “ The Present I’osition 
ol Economic Science.” 

at University CoUege, Gower Street, W.C, s p.iu. 
SirC. V. Raman, “Molecular Scattering of Light. 
Lecture III.—Light Scattering and the Quantum 
Theory.” 

\t University College, (tower Street, W C, 3.30 p.m 
Rl. Hon. V’lscount Grey of Fallodon, “Natural Histor\, 
the Plea.sure atnl PurjHise of Observation.” 

\l the Victoria and Albert Museum, South Ken&meton, 
S W. 5.30 p.m SjrL.W'eaver, “ Kn jlisli Lead Work " 

hRii>A\, Novi MBER K...Astronomical Societx, Mnilni«ton 
House, W. 5 p.m. 

Asiatic Society, at Burlington Houw*, W. 3 p.m. Sir 
Aurel Kcim, ” Alexanders' Campaigns on the North 
West Frontier of India.” (Joint Meeting with the 
Central Asian Society.) 

llUimiuatuig EnguieeringSocietv, at tlic Rosal Society ol 
.Arts, Adelphi, W.C, b.30 p.m. Mr, AV. S. Stiles, 
“ The Nature and Effects of Glare.” 
jiinior Institution of Engineers. 30 Victoria btie< l, S W 
7 30 p.m. Annual General Meeting 
Malacological Swiety, at University i ollcgc, Gower 
Street, W.C. (j p.m. 

Metals. Institute of, at the Univeisif , Sh -fticld 7,30 
p.m Mr. F'. Orme, “ Nickel-Silver.” 

Oil and Colour Chemists’ Association, at Liverpool. 
7 p.m. Dr. Fox, O.B.E., “ Some Reminiscences of a 
Government Laboratory." 

Physical Society, at the Imperial College of Science 
and Technolc^y, Imperial Institute Road. S.W. 
5 p.m. Prof. Sir C. V. Raman, F.R.S. “ Diamag¬ 
netism and Molecular Structure.” 

I’niversitv of Ixindon, at King’s College, Strand, W.C. 
3.30 p.m. Monsieur Benjamin ( r^mieux, “ The French 
Novel. Lecture III—^Balzac.” 

At King’s Oillege, Strand, W.C. 5.30 p.m. Prince D. 
S. Mir^y, “The Russian Drama. Lecture IV- 
Ustrovsky.” 

.At King’s tollege for Household and Social Scleiue 
61 Campdeii Hill Road, W. 5 p.m. I^f. V. H. 
Mottram, “ Human Nutrition." (Lecture IV’), 

At University College, Gower Street, W.C. 5.30 p.m 
Mr. C. S. Elton, “ Tbe Future of Animal Ecology." 
(Lecture III). 

At University College, Gower Street, W.C. 5.30 p.m. 
Sir Richard Lodge, “ English Parties and Foreign 
Policy in the Eighteenth Century." (Lecture II). 

Saturday, November 9. .L.C.C. Tbe Homiman Muaeum, 
Forest Hill, S.E. 3.30 p.m. Mr. John E. S. Dallas, 
“Wild Flowers in London’s Open Spaces.” 
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NOTICES. 

NEXT WEEK. 

Wednesday, N()\ ember 13th, at 8 p.m. (Ordinary Meeting). J. O. Hovinc^, 

‘‘ New Developments in Hydraulic Pneumatic Engineering.” C hakles V ernon 
Roys, F.R.S., will preside. 

REPRINTS OF CANTOR AND SHAW LECTURES. 

The three Cantor Lectures on “The Treatment of Coal,” by Dr. C. H. Landei, 
C.B.E., M.Inst.C.E., M.l.Mech.E., and the three Shaw lectures on “Thirty 
Years' Experience of Industrial Maladies,” by Sir Thomas Morison Legge, 
C.B.E., M.D., have been reprinted in pamphlet form (price 2s. ()d. each), and 
can be obtained from the Secretary, Royal Society of Arts, John Street, Adelphi, 
W.C.2. 

A complete list of ('antoi, Howard and oth( r lectures, which ate available in 
pamphlet form, can be had on application 


PRESERVATION OF ANCIENT COTTAGES. 

West Wycombt 

The Journal of March 22nd announced that the Council had agreed to 
purchase the Village of West Wycombe, Buckinghamshire, and since then a 
good deal has appeared in the public press in connection with this important 
transaction by the Society. Although there is no evidence yet of any restoration 
work, a great deal of prepaiatory work has been done, and it is ho^dthat in 
the New Year the Village will begin to take on an entirely new aspect. The 
Society realise their responsibility in undertaking this work, and have not yet 
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made any definite appeal to the County for financial assistance, as they felt it 
better to do this when they were in a position to start the work of restoration. 
They have, however, received a number of generous contributions to the fund, 
and they are very hopeful that the necessary amount to complete the purchase 
will be forthcoming when the booklet descriptive of their aims is issued. Her 
Majesty the Queen has shown her‘interest in the preservation of this Village 
by accepting an advance copy of the Appeal booklet and giving Her consent 
to this being formally announced. The American Ambassador has also accepted 
atopy and expressed his pleasure that there was an organised movement by the 
Society for protecting the engaging beauty of England. As he says, the presei - 
vation of West Wycombe saves for the future a fine picture of English life and 
history. The Haig Trust for Disabled Ex-Service Men has entered into a 
contract to take over the rather derelict block of cottages on the left as you 
enter the village, to spend a considerable sum in remodelling these from within, 
and to build behind such additional cottages as they require for a little 
community group. No alteration will be made to the external api^earance of 
the cottages without the consent of the .Society's advisers. This work would 
have been started by now but the Haig Trustees stipulated that they could not 
sign the contract without a definite undertaking that projx'r drainage facilities 
would be provided by the authorities. The Rural Council are negotiating with 
the Urban Council with this end in view, and it is hoped very shortly to be in 
a position to begin the work. The hotel and the two inns have two years to 
nm before they come into the pos.session of the Society, but the Society's Agent 
is dealing with the question of dilapidations, and it is hoped soon to report 
when these will be reconditioned and made wholesome places for refreshment. 
There was one interesting house in the village which the Society were not able 
to acquire in the first instance, as Sir John Dashwood needed it for his Agent. 
As he is now able to provide accommodation elsewhere on his Estate, it was 
thought desirable to acquire this. The Society felt it needed some ofticial 
centre in the village where information could be given as to its activities, and 
which might be a kind of guest-house. Through the generosity of Lady Binning, 
who has already been a literal frend of the movement, this house 
has now been acquired and will be restored and made suitable for this 
purpose as soon as possible. It is a very characteristic Queen Anne house with 
a charming little garden. 

The booklet will very shortly be available for all h'ellows of the Society, 
and although it is addressed in particular to Buckinghamshire, it is hoped that 
the Fellows will endeavour to make the work and the Appeal as widely known 
as possible. The cost of the booklet will be defrayed by the sale of a number of 
copies autographed by the distinguished contributors. The Society feel that 
if they can succeed in giving new life to this little industrial village, it will have 
provided an object lesson which must have a lasting influence on the work of 
the preservation of England. 
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Arlington Row, Bibur>% after restoration. 
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Arlington Row, Bibury. 

The restoration work here is now practically completed. The Society has 
received gratifying reports from the locality that the work has been well done 
•and is much appreciated. It was always realised that the amount contributed 
would hardly meet the necessities of this rather derelict group of cottages, 
and when the surrounding ground has been tidied up and the stream in front of 
the cottages cleaned up, there will be a sum of £325 still to find. It is proposed to 
put a tablet on a small building as one approaches the cottages, indicating that 
they were restored by the Royal Society of Arts. It is hoped that early in the 
New Year some formal handing over of the property may be arranged. Mean¬ 
time, any further contributions for this work would be very gratefully received. 


NOTES ON BOOKS. 

The Cottages of Englanh. By Basil Oliver. London : B. T. Batsford, Ltd. 21s. 

This is an excellent book, well written, fully illustrated, with no sentimental 
emphasis. It appears at a good moment, when civilised people of both conservative 
and, as it were, progressive temperaments are uniting to defend a lovely pat:t of our 
heritage from the indifferent speculator. Mr. Stanley Baldwin in his preface, and 
the author in the Introduction, make it ejuite clear (to those who are not already 
aware of the fact, as they should be), that the preservers of rural England are ani¬ 
mated by no mere passion for the antique, and that they are in no sense the heirs 
of that famous gentleman who wanted his architect to build him " an ornamental 
building which should have the appearance of a convent, be partly in ruins and yet 
contains some weatherproof apartments.” 

It is desired to preserve our old cottages from the weather as well as from the 
pick. Their variety and their value can be studied in Mr. Oh' er’s book ; and what 
a wonderful assemblage of photographs this is ! All the English counties are 
represented, and therefore, all the manners of construction ; cottages of stone and 
brick, and cottages with half timber framework. The geological map. Fig. 1, 
drawn by Mr. Sydney Jones, explains the distribution of styles. It shows the 
oolitic belt within which our most interesting stone cottages are to be found ; 
this stretches from a point in Lincolnshire south-west to the coast of Dorset. It 
marks the chalk and timber regions, the limestone and sandstone shires of the north, 
and the granite of Cornwall, 

To have a taste for old cottages we need not first be lovers of the Gothic. To the 
lover of the Classical styles old cottages appeal because their scale is human and 
their execution so often broad and .spontaneous. Carried out, moreover, in local 
materials, they are apt to harmonise with their environment; their tones fuse with 
the rest of the picture ; at any rate, they thrill the painter in us. But not seldom 
the architect also is satisfied ; look at Wareham and Bibury, Castle Combe, Groom- 
bridge and Binder, where the cottages are interestingly grouped. The photograph 
of Wareham from the air suggests intelligent planning—something more than 
grouping, an effect which is enhanced by the clear cut aspect of the stone houses, 
individually and in blocks. 

The character of our English cottages ranges from the simple masculine to the 
simple feminine; in between we get a pleasant type that combines strength with 
grace. Generally speaking, Cornwall and the north give us the virile sort of cottage. 
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half timber and thatch produce the more feminine feeling, while some of the tile* 
hung houses of Kent have a quiet sophistication which is not too much " hundred 
per cent.*' one way or the other. 

The work of the G>mmittee of the Royal Society of Arts is becoming widely known 
and as widely appreciated. What is wanted is everjnvhere a sense of local patriotism, 
so to speak ; a sense that the people of every neighbourhood should make themselves 
as far as possible responsible for the preservation of the old cottages that yet remain 
for their delight. Certainly it is absurd to resist the builders* encroachments unless 
the cottages that already stand are habitable. There is no room for a negative 
policy. 

Mr. Oliver's book, the facts and illustrations he provides, should make every 
reader feel keenly the importance of the question in its larger aspects, and should 
make people want to come together and pursue a definite policy, presenting a united 
front to the vandal and the materialist. The cottagers themselves have often a 
lively interest in the beautiful and curious homes in which they live, and they are 
thus able to develope an aesthetic sense which it is very hard to inculcate in towns¬ 
men, accustomed from earliest childhood to contemplating a vulgar environment 
without horror 


GENERAL NOTE. 

The Nineteenth Englishwoman Exhibition of Arts and Handicrafts.— 
The well-kno'WTi annual Englishwoman Exhibition of Arts and Crafts will be 
opened at 12 noon on Wednesday, November 13th, at the Central Hall, Westminster, 
and will remain open until Saturday, November 23rd (it a.m. to 7 p.m. each day). 
The Exhibition, which is under very influential patronage, will comprise exhibits 
of almost every description of arts and crafts, including jewellery, pottery, weaving, 
wood-carving, furniture, leather work, printing and book-binding, silver and 
metal work, lampshades, embroidery, lace, toys, enamelled glass and a large 
variety of other articles. There will be daily demonstrations in pottery making, 
weaving, lace-making and other craft work 


MEETINGS OF THE SOCIETY BEFORE CHRISTMAS. 


Ordinary Meetings. 

Wednesday evenings, at 8 o'clock (unless otherwise announced) 

November 6 (8.30 p.m.)—Opening Meeting of the Ono-hundred-and-seventy- 
sixth Session. Inaugural Address by Llewelyn B. Atkinson, M.I.E.E., Chairman 
of the Council of the Society, on “ Fifty Years of Electrical Science and Industry." 

November 13.—J. O. Boving, " New Developments in Hydraulic Pneumatic 
Engineering." Chari.es Vernon Boys, F.R.S., will preside. 

November 20.—P. Morley Horder, F.S.A., " The Protection of Rural 
England." 

November 27.—C. Norman Kemp, B.Sc., A.I.C., Secretary, Royal Scottish 
Society of Arts, " The Examination of Coal and Coke by X-Rays." (Dr. Mann 
Lecture). Dr. Frank S. Sinnatt, F.I.C., M.I.Min.E., will preside. 

December 4.—Harry H. Peach, Hon. Secretary, Council for the Preservation 
of Rural England Exhibition Committee, '* The Advertiser and the Disfigurement 
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of Town and Countryside: Criticisms and Suggestions.” Sir Lawrence Weaver, 
IC.B.E., will preside. 

December ii —^Major Charles Wheeler, O.B.E. (Mil.), M.I.A.E., formerly 
Chief Automobile Engineer of the General Post Ofl&ce, " Overheads and other 
Factors influencing Road Transport Costs from an Engineer’s Viewpoint.” John 
Maughfung, C.A., will preside. 


Indian Section. 

Friday afternoons at 4.30 o’clock. 

November 8.—A. M. Green, I.C.S., Acting Trade Commissioner for India, ” The 
Indian Cinema Industry.” Dr. T. Drummond Shiels, M.C., M.P., Parliamentary 
Under-Secretary of State for India, will preside. 


Cantor Lectures. 


Monday evenings, at 8 o’clock. 

E. G. Richardson, B.A., Ph.D., D.Sc. (I-ecturer at University College), ” Wind 
Instruments from Musical and Scientific Aspects.” Three Lectures, November i8th, 
and 25th, December 2nd. 

I^ecture I.—Sounds of pipes and methods of exciting them. Primitive 
pipes. The hydraulus and early organ pipes. The introduction of side holes. 
Precursors of the flute. Early reed pipes and reed instruments. The intro¬ 
duction of keys. Early brass instruments. 

Lecture II.—How the air is set in vibration in a flute and flue pipe. The 
formation of eddies. Edge-tones and their importance in the functioning of 
the flute. How a reed sets the air in vibration. The function of mouth pieces 
of brass instruments. 

Lecture III.—Effect of the shape, material and ” scale ” of the pipe. The 
modem flute. The clarinet, oboe and allied reed instruments. Brass instru¬ 
ments with pistons. The trombone. 

Demonstrations will be given on the various instruments. 


MBBTINO 8 or OTHER 80GIBT1B8 
DURING THE BN8U1NO WEEK. 


Monday, November ii. .Abattoir Society, Model, at the 
Royal Society of Arts, Adelphi, W.C. 5.30 p.m. 
Bnk.-General Charteris, The Provision and Contiol 
of SlauRhterbouses." (Benjamin Ward Richardson 
Memorial Lecture). 

Automobile Engineers, Institution of, at ^)ueen'8 Hotel, 
Birmingham. 7 p.m. Dr. W. H. Hatfield, " Steels 
for Automobiles and Aeroplanes." 

Boat India Association, at Caxton Hall, Westminster, 
S.W. 1.30 p.m. Mr. Wans Ameer Ah, " Preservation 
of Indian Fauna.*’ 

Blaetrfcal Engineers, Institution of, Savoy Place, W.C. 
7 pjn. Discussion on "Temporary Expedients in 
Bogineering." Opened by Mr. W. G. Hiehfield. 

At Armstrong College, Newcastle-on*Tyne. 7 P.m. 
Lt.-CoL S. B. Mdnkhouse and Mr. L. C. Grant, '* The 
Heating of Buildings Electrically by means of Thexnul 
StoraM.** 

At the University, Edmund Street, Birmingham. 

TPA 


At the Merchant Venturei’s Teclinlcal College, Bristol. 
Geographical Societv, Lowther Lodge, Kensington 
Gore, S.W. 5 p.m. Papers on Stereograpbir Survey. 
Heating and ventilating Engineers, Institution of, at 
the Borough Polytechnic, Southwark, S.E. 7 P-m. 
Debate," Panel versus Direct Heating.” 

Metals, Institute of, at 39 Rlmbank Crescent, Glasgow. 

7.30 p.m. Mr. George Mortimer. “Some Difficulties 
in Aluminium Alloy Founding and some RemMies." 

l*hotographic Society, 35 Russell Square, W.C. 7 p.m. 

Meeting of the KinematogT'iph Group. 

Surveyors' Institution, 13 Great George Street, S.W. 

6 p.m. Mr. C. II. Bedells, Presidential Address. 
Transport, Institute of, at the Institution of Electrical 
Enfdneets, Savoy Place, W.C. 5.^ p.m. Annual 
Gcneril Meeting. Sir Henry Fowler, " Locomotive 
Repairs." 

Universitv of I-ondon, at King’s College, Strand, W.C. 

5.30 p.m. Rev. G. E. Newsom." The Church and the 
World. Lecture VI—The Modem Period." 

At UnivMsity College, Gower Street, W.C. a p.m. 
Mr. N. F. Hall, " England in Shakespeare'a Day. 
Lecture V—Tudor Commerce and Industry." 
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Tvmdav, NovBMiihlt xa.. Automobile Engineer, 
Invitation of. King's Head Hotel. Coventry. 

7.30 pjn. Mr. JfWaBace. " The Saper>S^rts Motor 
Cycle.” 

AntnxoiKrioflMTnstitate. 53 Upper Bedford Place, 
W.C. 8.jh^MiL, Mr. E. £. Evana-Pritchard, 
” Zude Witra'Doetoxs.” 

E lect ri cal Engineen, Institution of, at the Hotel 
Metropole. Leeds. 7 pjm. Mr. £. J. Evans, ” Feed 
Heatingby extracted Steam in Generating Stations.” 
At the Engineers’ Club, Manchester, 7 p.m. Mr. R. 
A. ChattoKA, ” The Modem Use of Pulveriied Fuel in 
Power Stations.” (Joint Meeting with the Institution 
of Mechanical Engineen). 

At the Royal Tech ni cal CoUege, Glasgow. 7.30 p.m. 
Mr. G. Morgan. Chairman’s Address. 

Eugenics Society, at BurUngton House, W. d p.m. Dr. 

C. P. Blacker and Dr. W. W. Herbert, ” Insanity.” 
Marine Engineen, Institute of. 83*88 The Minories, E.C. 

6.30 p.m. Mr. J. Harbottle, ” The Opposed PisUm 
oil Engine.”. 

Metals, Institute of, at Armstrong College, Newcastle-on> 
Tyne. 7.30 p.m. Dr. Robert Hay, ” Age Hardening 
in Alloys.” 

Petroleum Technologists, Institution of, at the Royal 
Society of Arts, Adelphi, W.C. 5.30 p.m. Lt.-Col. 
Sir Arnold T. Wilson, Oil l.egislation m Central and 
South America.” 

Quekett Microscopical Club, zz Chandos Street, W. 
at 7.30 p.m. Mr. E. A. Robins, ” Spiders; Notes 
on their Life and Habits." 

University of London, at King’s College, Strand, W.C. 

3.30 p.m. Prof. Sir B. Pares, ” Russian History to 
, z86z. Lecture V—Rise of Moscow.” 

King's CoUege (at 40 Torrington Square), W.C. 5.30 
p.m. Dr. J. Krzvzanowski, “ The Polish Novel in the 
zoth Century. Lecture IV—Boleslas Prus and his 
Pnllosophy.” 

At Univeivty CoUege, Gower Street, W.C. 6.30 p.m. 
Mr. E. T, Elbouroc, ” Engineering Management.” 
(Lecture I). 

Wednesday, November 13. .AnthroiKilqgical Institute* 
at the Portland HaU, Great Portland Street, W. 3.30 
p^. Sir A. Keith, ” Race Building—Past and 
Present.” 

Arts, Royal Academy of, Burlington House, W. 4 p.m. 
Prof. Dr. A. P. Laurie, ” Rembrandt and his Pupils. 
(lUustiated by magnihed photograrhs). 

Civil Engineers, Institution of. Great George Street, 
S.W. 6 p.m’ Mr. R. Moreland, ” Developments in 
Structural Iron and Stoclwork during the past 50 
Years.” 

Literature, Royal Society of, a Bloomsbury Square, 
W.C. 3 p.m. Mr. L. Housman, ” The Spirit of 
Pre*RaphaeUtism in Painting and Poetry.” 

Metals, institute of, at Thonus's Cafe, High Street, 
Swansea. 7 P-m. Mr. W. E. Prytherch, '* The Effect 
of some Impurities in Copper.” 

Public Health, Royal Institute of, 37 Russell Square, 
W.C. 4 p.m. Dame A. Ixmise Mcllroy, M.D., D.Sc., 
” The Influence of Pathology upon Maternal Welfare”, 
UDiveisity of London, at Kmg’s CoUege, Strand, W.C. 

3.30 pan. Prof. E. WUson, “The Contribution of 
Kmg’a CoUege to the Advancement of Learning during 
the Century Lecture VI—Engineering.” 

At the Londtm School of Economics, Houghton 
Street, W.C. 6 p.m. Lecture VI on ” Office 
Machinery.” 

At the Royal Veterinary CoUege, Great CoUege Street, 
N.W. 5.30 p.m. Ma,or G. W. Dunkin, “ Recent 
Resaarcbes on Immunisation against Distemper in 
the Dog.” (Lroture li). 

At the School of Oriental Studies, Finsbury Circus, 
E.C. 5.Z3 pan. Mr. H. A. R. Gibb, ” Ibn Battutab.” 
At Unlvexiity CoUege, Gower Street, W.C. 3 p.m. 
Dr. C. RsUissi, ” La Utica del Paradiso.” (L^ture II). 
M Uj^vezaity College, Gower Street, W.C. 3.30 p.m. 
Mr. 1. C. GidndiU], Some Norwegian Writers of the 
PzewmtDay (Riksmaal).” Lecture II. 

TnuEtOAV, November z4. .Electrical Engineen, 
Inititutioo of, at University CoUege, Dundee. 7.30 
^^Mr. A. Ersldne, ” The Economic Combustion of 

Historical Society,^3 Russell Square W.C. 3 p.m. Mr. 

G. H. Whlt^ King Stephen’s I^iscal Earldoms.” 
L.C.C., The Geffrye Museum, Kingsland Road, E. 

^Mr. Stafford Ransome, “Wood-working 


Mechanical Boglneeri, Insiitntkm of. at the South 
Walea Institute of Enflneenk Caiaifl, 6,30 pan. 
Address by Mr. H. D. Madden, Chiirnian of ihe 
Branch. 

Metals, Institute of, at the Royal School of Mines, South 
. Kensington, S.W. 7.30 pan. Mr. H. Ltvugstone 
" * “ Minetal Flotatkm.” 


At the Chamber of Commerce, Biimingham. 7 P>ni. 
Open Diacusaion on “ RoUing.” 

North East Coast Institutkm of Engineen and Ship* 

.- ■ ■" . , Middlesbrou^, 

“ Notes on 


builden, at the Cleveland Institutkm, 

^g.^ptn. J. J_. Urgent, 


ractkal Marine Engineermg Problem.” 


University of London, at Bedford CoUege for Women, 
Regen Vs Park, N.W. 4.30 p.m. Prof. Eccles, 
“ Montaigne ” (in French). Lecture VI. 

At King^ CoUege. Strand, W.C. 5 P-m. Dr. W. 
Robson, “ Protein Metabolinn.” (Lecture I). 

At King’s CoUege, Strand, W.C. 3.30 pan. Mr. 1. 
L. Evans, ” Austria in the Eighteenth Century.” 
(Lecture I). 

At King’s CoUege, Strand, W.C. 5.30 p.m. Prof. 
W. Ford, “ Handel’s Songs.” 

At King^s CoUege, Strand, W.C. 5.30 p.m. Col. ( . 
G. Ling, “ The Officers’ Training Corps.” 

At King’s CoUege, Strand, W.C. 5.30 p.m. Dr. J. 
A. WiUiamson, "The Cabots and the Discovery of 
the New World.” (Lecture I). 

At Universitv College, Gower Street, W.C. 5.Z3 p.m. 
Prof. J. K. G. de Montmorency, “Momentous Law¬ 
suits and Trials in various Countries from Clamical to 
Modern Times.” (Lecture 1 ). 

At Universitv CoUege, Gower Street, W.C. 3.30 p.m. 
Prof. W. M. Dixon, “ England, The Bible, and 
Shakespeare.” (Lecture I). 

Victoria and Albert Museum, South Kensington, S.W. 

5.30 p.m. Mr. G. McN. Rushforth, “ The Windows of 
a Medieval Church, and their Treatment as a Pictorial 
Scheme.” 


Friday, Novi.MnnR 15..Chemical Industry, Society of 
(Chemical Engineering Group), at the Unr'ersity, 
Nottingham. Mr. j. Arthur ReavelL “The 
Scientihe Heating of Liquids and Gases.” 

Dyers and Colourists, Society of, at Manchester. Dr. 
F. A. Mason, “ Peter Griess.” 

Electrical Development Association, at the Royal Society 
of Arts, Adelphi, W.C. 7.30 p.m. Mr. G. E. Sliarp, 
“ Selling Time Switches.” 


Fuel, Institute of, at University College, Nottingham, 
7 p.m. Dr. J. W. Whitaker, “ Coals and their 
Impurities.” 

Geologists’ Association, at University CoUege, Gower 
Street, W.C. 7,30 p.m. Special Graeral Meeting. 

Loudon Society, at the Royal Society of Arts, Adelphi, 
W.C. 5 p.m. Mr. Lawrence Tanner, " Royal and 
Medieval Tombs of Westminster Abbey.” 

Mechanical Engineers, Institution of. Storey’s Gate, 
S.W. 6 p.m. Mr. Francis Hodgkinson, “ Journal 
Bearing Practice.” 

North East Coast institution of Engineers and Ship- 
buUders, at the Mining Institute Newcastle*on-Tyne. 
6 p.m. Dr. B. C. Laws, “ The Behaviour of a Cargo 
Vessel during a Winter North Atlantic Voyage.” 


University of London, at King’s CoUege, Strang W.C. 

L 30 p.m. Prince D. S. Mirsky. “ The Rusaian Drama. 

seture V—Contemporaries ot Ostrovsky ; Pisemsky 
and Tolstoy.” 

At King’s College, Strand, W.C. 3.30 pan. Prof. 
D. Saurat, "The French Novel. Lecture IV—Le 
roman de la race et du travail—Jean Richard Bloch.” 
At King’s CoUege for Household and Social Sotonoe, 
61 Campden HiU Road, W. 3 V-nx. Prof. V. H. 
Mottram, “ Human Nutrition.” (Lecture V). 

At the London School of Economics, Houghton Stoeet, 
W.C. 5 p.m. Dr. H. Dalton, “ The Foreigii Office at 
Work.'*^ 


At University CoUege, Gower Street, W.C. 5.30 p.m. 
Prof. W. M. Dixon, “England, The BiUe, and 
Shakespeare.” (I.ecturr II). 

At Univezsitv CoUege, Gower Street, W.C. 3.30 p.m. 
Sir Richard Lodge, “ Engli^ Parties awT Foreign 
Fblicy in the Ei</bteenth Century.” (Lecture lU). 


Saturday, November 16. .L.C.C. The Horniman Museum, 
Forest HiU, S.E. 3.30 p.m. Mr. H. Haicourt, “ The 
Marvel of India’s Canals.” 
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A 

dm, H.A., dife., history of the development of fast-dyeing 
and dyes, 1172 

«dshead, Professor modem English arehiteoture, 

^ 704 

Agrloultore, the improvement of Negro, paper by Lord 
Olivier, 806 

Air survey and Empire development, paper by Ool. H. L. 
Orosthwait, 162 

AlDRVB Lboturbs :--Amiual report, 820 

" Nomadic movements in Asia,*' by Sir E. Denison 
Boss, C.I.E., Ph.D., 1068, 1075, 1087, 1090, 
iUi, A. Yusuf, disc., the Indian peasant in history, 615 
Alward, 0. L., letter, Thomas Gray Memorial Trust, 892 
Architecture, modem Englisli, paper by Professor A. E. 
BJohardson, 696 

Armstrong, Sir Charles, chair, recent electrical progrras in 
India, 764 

Armstrong, Professor H. E., F.E.S., chair, history of the 
development of fast dyeing and dyes, 568,573 
Ashbouri^,^., ditc., commercial art, 661 
Askwith; cAaif, building models, 768, 778 
Atkinson, Ll.B., disc,, the domestic smoke problem, 856; 
dite., the Shannon s^eme and its economic consequences, 
492; dAo., some modem aspects of electrical communi¬ 
cation, 920 

B 

Baker, 0. P., ditc., history of the development of fast 
dyeing and dyes, 570 

Barber, Dr. C. A., disc., the Indian sugar industry, 162 
Barker, A. H., disc , the domestic smoko problem, 357 
Bimies, Rt. Hon. 0. N., ditc,, museums and education, 387 
Barry, T. H., ditc., East Indian copals and damars, 594 
Base metal and mineral resources of Honth Africa, paper 
by H. Wanngton Smyth, 713 
Bather, F. A., F.E.S., ditc., museums and education, 889 
Beaumont, W. E., ditc., history of the development of 
fast dyeing and dyes, 572 
Beaumont, W. Worby, obitvari/, 619 
Bell, V. A., ditc., recent developments in educational 
broadcasting, 893 

Bhatia, H. R., diie., recent electrical progress in India, 762 
Bishop, A. D., ditc., English silver and its future, 68 
Biles, Sir John H., ditc., fuel for ships, 221 
Blake, G. 0.. jkiper, applications of electricity to medical 
practice, 286,263; ditc., loud speakers and their develop¬ 
ment, 698; silver modal awarded for his paper, 830 
Blakesley, T. H., obituary, 419 
Blythe, Dr. 0. E. K., ditc., fuel for sliips, 226 
Bompas, C. H., ditc., town water supply in India, 46; 
ditc., the history ot the Royal Indian Marine, 539 

Books, notes on 

Adams-Acton Murray, Domestic architecture and old 
furniture, 689 

Appleton, W. A., unemployment: its cause and cure, 
1110 

Arts and crafts year book apd directory, 1929, 1022 
Bttd» W. Hobart, Old GHoucestershire churches, 818 


Boswall, R. 0., the theory of 6im lubrication, 709 
Bradley, H. and C. C. Hancock, modem roadmaking, 72 
Bragg, Sir William, F.E.B., The structure of an organic 
crystal, 265 

Brooks, C. £. P., and J. Glasspoole, British floods and 
drou^ts, 952 

Catalogues of wall papers, V. and A. Museum, 1112 
Ooekerell, Douglas, Some notes on book-binding, 921 
County Anthologies; (I) Yorkshire, by G. F. Wilson; (2) 
Derbyshire, by T. Moult; (3) Lanarkshire, by H. 
Quigley, 1062 

CreneU, J. T. and F. M. Lea, Alkaline accumulations, 922 
Crooks, Maxwell, Touch typevmting for teachers, 207 
Cimdall, H. M., A history of British water-colour 
painting, 897 

Desbieds, L. BUn, Exact colour matching and specifying, 
808 

De Villamil, Lieut.-Col. Richard, Rational mechanics 
497 

Dodsworth, J. £., Charles Letts's Engineers diary, 264 
Driver, J. E., The chemistry of crude drugs, 22 
Fairchild, H. P., Immigrant backgrounds, 776 
Fletcher, Harvey, Speech and hearing, 1148 
Hartley, Dorothy and Margaret Elliot, Life and work 
of the people of England, 020 
Hastings, H dc C., Rocoiit English domestic architecture, 
1096 

Heaton, Noel, Outlines of paint technology, 471 
Hlngston, Major R. W. G., Problems of instinct and 
intelligence, 807 

Holloway, E. S., Am> rican furniture and decoration 
Colonial and Federal, 840 

Holman, E. M., and W. W. Robins, Elements of Botany, 
472 

Hooper, J., and A. J. Shirley, Handcraft in wood and 
metal, 842 

Huntingdon, E., and L. F. Whitney, The builders of 
America, 1147 

Johnson, A F., French sixteenth century printing, 599 
Keane, C. A., and P. C. L. Thome, Lunge and Keane's 
technical methods of chemical analysis, 2nd edition, 
954 

Knights, C. and F. E. Norman, Commercial art practice, 
22 

Kossel, Albrecht, The protamines and histones (trans, by 
W. V. Thorpe), 665 

Le Corbusier, The city of tomorrow (trans. by F. 
Etchelis), 1060 

Le Page, W. L., The A.B.C. of flight, 306 
Lister, Walter, Practical steel making, 1131 
Littlejohns, J., Art in schools, 974 
Lloyd, Nathaniel, Building craftsmanship * in brick 
and tile and in stone slates, 021 *- 
Lyman, ffheodore, The spectroscopy of the extreme 
ultra-violet, 863 
Mouseion, 11 il 

Newton, A. P., and J. Ewing, The British Empire since 
1783, 1130 

Nichols, J. E., Bells through the ages, 73 
Noble, Edwin, Animal drawing and anatomy, 541 
Oliver, Basil, The Cottages of England, 1195 
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PeMw, A. 8., aad F. O. Hall, Homoiotherniiun, 1006 
Ednthaler, l>r. Fianc, Artifloial silk (trans. by F. M. 
Boare), 1097 

Boynold^ W. C., Atomlo atructure as modifled by 
oxidation and reduction, 74 
Hobson, P. A., Architecture as a career, 1183 
Singer, C., A short history of raediolne, 20 
BndthelU, C. J., Impurities in metals: tilieir induence 
on structure and properties, 182; tungsten, 798 
Stratton, A., The styles of English architecture. Part 11, 
1188 

Strzygowski, J., Early church art in Northern Europe,765 
Taytor, F. H., The installation of cloctric lighting and 
heating, 694 

Todd, D., and E. Mortimer, The new Interior decoration. 
796 

Villion'Stuart, C. M., Spanish gardens, 608 
Wall, B. J., Practical colour photography, 806 
Wbltdiouse, J. H., Creative education at an English 
public school, 786 

Woodhouse, Thomas, The OnlshliiK of jute and linen 
fabrics, 812 

Bosanquet, Captain H. T. A., disc., the history of the Eoyal 
Indian Marine, 630 

Bossom, A. C., presentation of modal to, 19 
Bourne, 11., disc., air survey and Empire development, 180 
Bradshaw, P. V,, chair, (x)mmercial art, 648, 660 
Branoker, Air Vice-Marshal Sir Softon, disc., air survey 
and Empire development, 181 
Brand, Engr.-Captain, disc., fuel tor ships, 223 
British industries fair, 442 

British industry, fifty yi'ars of, address by the Chairman of 
the Council, Sir George Sutton, Bt., 2 
Broadcasting, recent dcvolopracnts in educational, paper 
by H. L. Fletcher, 872 
Brough, T., (dniuary, 71 

Building models, paper by F. Morley Border, 768 
Burgess, W. T., disc., town water supply in India, 47 
Bum, Sir Richard, disc., the Indian peasant In history, 618 
Burrell, Robert, mper, the retorm of the British patent 
system, 028,060; silver medal awarded tor his paper, 880 
Burrows, F. W., disc., commercial art, 662 
Burrows, Sir S. Montagu, presentation of medal to, 19 
Butcher, Miss A. Ueane, fetter,, applications of electricity 
to midical jiracticc, 892 

Byng, E. H., disc,, some modem aspects of electrical 
communication, 020 

(; 

Cantor Lectures Notice of publication of reprints, 
50 ,* 440; 1191; annual report, 828, 

1st Course" Biology and refrigeration," byFranklln 
Kidd, M.A., D.Se., 269, 288, 313 
2nd Course : The treatment of coal,” by C. H. 
Lander, C.B.E., M.Inst C.E., M.l.Meeh.E., F.lnst.P., 
066, 975, 087 

Cbadwick. Sir David T., presentation of medal to, 19 
Ohatterjee, Sir Atul, diec., museums and education, 390 
Chesterton, O. K., diec., annual meeting of fund for the 
preservation of ancient cottages, 452 
China, trade In the Hwal rlVer basin, 1041 
Ohlvors, Cedric, obituary, 368 

Clarke, Captain Sir Arthur, disc., the Fort of London, 205; 
Mann Juvenile leetures, ships and lighthouses, 211, 
286; disc., the Shannon scheme and Its eoonoiiilr 
oonse'iuences, 494; disc.. East Indian copals and 
daman, 696, 508; disc,, the properties and applica¬ 
tions of " vita " glass, 810 

Clarke, £. J. B., disc., the domestic smoko problem, 369 
Clements, Major R. Q. B., presentation of medal to, 19 
Close, Col. Sir Charles, F.B.8., disc., air survey and Empire 
development, 178 

Coal, the treatment of, Cantor Leetures by C. H. lender, 
065, 976, 987 


Cochran-Patrlck, Major C. K., disc., air survey and Empire 
development, 179 

Cohen, Captain B. S., disc., loud speakers and their develop¬ 
ment, 602 

Coldstream, WlUiam, obituary, 664 

Commercial art, paper by Tom Purvis, 649 

Conway. Sir Martin, diee., war and its influence on the arts, 
706 

Cook, Miss C., disc., recent developments In educational 
broadcasting, 894 

Cooper, A. T., paper, recent electrical progress in India, 
739,762: silver medal awarded for his paper, 880 

Cooper, F., disc., the South African iron and steel Industry^ 
616 

Copals and damars, East Indian, paper by A. F. Suter, 677 

Cope, Sir Alfred, disc,, the domestic smoko problem, 
857, 868 

Cosgrove, Major J., disc., forestry in Sweden, 04 

Cottages, fund for the preservation of ancient, annual 
general meeting, 460; rejiort, 459; purchase of West 
Wycombe, 476; annual report, 881 j West Wycombe 
and Arlington Row, 1191 

Council, 1028-29, 1; meetings of, 26, 137, 268, 867, 476, 
575, 711, 783,871, 1151; annual report, 834; 1920-30 
elected, 837 

Cox, Major-Gen. Sir Percy, disc., the history of the Royal 
Indian Marine, 637 

Craig, Cunningham, disc., fuel for ships, 225 

Crawtord and Bslearres, Karl of, F.R.S., cAair, English 
silver and Its future, 60, 66; eAair, museums and educa¬ 
tion, 369 

Cmsthwait, Col. H. L., paper, air survey and Empire 
development, 162 : silver medal awarded for his paper, 
830 


J) 

Dalsicl, Pr. J. M., disc., the Improvement of Negro agricul¬ 
ture, 416 

Darhng, l^fessor Charles R., paper, tlie domestic smoke 
pniblcm a practical solution, 346, 360 

Davidson, A., disc., some modem aspects of electrical 
eommunit-ation, 910 

Davis, F. W., disc., the Port of London, 206 

Deck, Dr. E. J., disc., the properties and applications of 
■’ vita " glasM, 808 

Delfos, C. F., disc., the South African Iron and steel 
industry, 615 

Denman, R. P. G., paper, loud speakers and their develop¬ 
ment, 008 

De Vlllamll, Lieut.-Col. R., letter, rational mechaaics, 698 

D’Eyncourt, Sir Eustace Tennyson, F.R 8. paper, fuel for 
ships, 212,226,228 ; silver medal awarded for his pajter 
830 

Dibley, G. E., disc., museums and education, 388 

Dominions and Colonies Section Annual report, 826; 
oommittcc meeting, 816 

Ist Mei'ting“ Air survey and Empire development," 
by Col. B. L. Ciosthwalt. C.I.E., R.B., 161 
2nd Meeting:—“The improvement of Negro agriculture," 
by the Bight Hon. Lord Olivier, P.C., K.G.M.G., 
O.B., LL.D., 306 

3rd MeetingThe South African lion and steel 
industry," by H. J. van dcr Byl, Ph.D., M.Am.I.E.E., 
F.I.E.B., F.R.8. (8.A.), 600 
4th Meeting“ The base metal and mineral resource! 
of South Africa," by B. Warington Smyth, C.M.G., 
M.A., F.O.S., 718 

Dore, Lleut.-Col. Alan, disc., the South African lion and 
steel industry, 617 

Dowling, B. G., disc., history of the development of fait 
dyeing and dyes, 671; disc., commercial art, 668 

Dugdaie, T. C., disc., history of the development of fast 
dyeing and dyes, 571 
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Duly, 8 . J., pgreHentatiou of medal to, 19 

Dyes, history of the development of fast dyeing ‘and, 

SfMpsr by James Bfbrton, 644 

Pykes, A. H., dUe*, the reform of the firitlt«li patent 
' system, 047 


looles, W. H., F.U. 8 ., chair, loud Hpeak^rs and their 
I development, 668 , 600, 603 

Ickersley, Captain P.P., dice., recent developments In 
^ educational broadcasting, 801 

C dnow, Dr. A., disc., the properties and applications ot 
" vita ” glass, 810 

ectrlcal communication, some rjwdern aspects ol, paper 
by 0. H. Nash. 000 

Plertrlcal progress in India, recent, paper b> A. T. Cooper, 
jr 739 

Bectrlclty to medical practice, appllcatioin of, paper, by 
G. G. Blake. 286 . 

BstUl, J. H., paper, the Port ot London, 186 
Bvans, A. T., disc.. East Indian copals and damars, 596 
Ewing, Sir J. Alfred, F.R. 8 ., Trueman Wood Lecture, the 
vibrations of railway bridges: an example of co-o|M‘ratlve 
I researcJi, 624; Albert Medal awarded to, 784, presented, 
848 

Bxarainations, annual re|H)rt, 8:34: reiK)rt on, 11:35 
Exhibitions of a]»plied and decorative art., 158, 183, 36:3, 
808, 443, 496, 777,1005 

Ixhibition, international, of (ionunercial architecture, 707 


V 


Ifouikes. C. J., ditsc., museums and education, 390; paper, 
war and Its influence on the arts, 784, 796 
finance, annual report, 885 
Financial statement for 1928, 779 
Elfdienden, Dr. Margaret, chair, the domestic smoke 
‘ problem—a practical solution, 364, 358 
Fitton, llcdley, obituary, 954 
Flax, a new era for, 231 

Fleteher, G., paper, the Shannon scheme and Its e<*oiiomir 
consequences, 478, 495; due., reeeiit developnwnts in 
odueational broadcasting, 894 
Fletcher, H. L., paper, n'eent developments in educational 
broadcasting, 872, 804 

Forestry in Sweden; its iinjwrtancc to and influence on 
Great Britain ; paper by Professor E. P. Htebbing, 78 
Fox, E. J., diitc., the South Atriean iron and steel industr>. 

616 

Fraser, •). C., disc,, the South African iron and vteel 
Industry, 614 

Frost, Miss Marian, disc., museums and education, 389 
Fruit growing, the flowering and ixdllnation ol Iruit 
blo 8 .Honih appli«*d to eommerrinl, paper by Cecil If. 
Hooper, 424 

Fuel for ships, paper by Sir Eustace 'I'ennyson D'Eyiicourt 
F.R. 8 ., 212 


G 


Gait, Sir Fiilward A., presentation of rni-dal to, 19 
Garton, 0. Q., disc., loud speakers and their development, 
691 

Giles, Godfrey, disc., modern English ardiitectirre, 70.5 
Gill, G. B., disc., recent cleetrn al progress in India, 700 
Gill, H. A., diet., the ndorm ol tin* British patent system. 
945 

Gordon, J. W., disc., the reform of the British patent 
system, 944 

Grainger, H., disc,, the flowering and pollination of fruit 
blossoms, 430 


Gregory, Sir Richard, disc., recent developments in oduca- 
tlonal broadcasting, 898 

Grifflin, J. G., disc., recent electrical progress in India, 762 
Gubbay, M. M. 8 ., presentation of modal to, 19 


H 


Haddlek, Lieut.-Col. V. A., disc., the Hliannon scheme and 
Its eeonomie consenuenees, 495 
Haden, G. N., disc., tlie domestic smoke problem, 368 
Hall, Sir Daniel, F.R. 8 ., abstract of a paper read before the 
Royal Institution on the garden tulip, 1030 
Harbord, F. W., disc., the 8 outh African iron and steel 
industry, 513 

Haycroft, U. C., disc., the reform of the nritish patent 
system, 945 

Uaydon, Dr. A,, disc., the reform of the British patent 
system, 947 

Ue^lam, Captain Sir Edward J., paper, the history of 
the Royal Indian Marine, 520 
Heaton, Noel, disc.. East Indian copals and damars, 596 
Heudersou, Dr. J. A. L., disc., tlie 8 outh Atriean iron and 
steel induHtry, 516 

Hettinger, .1., disc., the reform of the British patent 
systewi, 947 

Hill, Dr. A. W., F.R. 8 ., chair, the improvement of negro 
agriculture, 806, 413 

Hill, Professor Leonard B., F.R. 8 ., chair, the properties 
and applications of “ vita " glass, 807 
Uoarc, A. H., disc., the flowering and pollination of fruit 
blossoms, 440 

Hodgson, .1., disc., modern English archit(>cturt‘, 705 
Holland, 8 lr Tliomas H., F.U. 8 ., chair, air survey and 
Empire development, 161, 176 
Hooper, C. H., THtper, the study of the order of flowering 
and iKilIinafion of fruit blossoms applied to oommercial 
Iruit growing. 424, 441 ; silver medal awarded for his 
paper, 830 

ilopwood, Dr. A., disc., history of the development of fast 
dyeing and dyes, 573 

Honler, P. Morley, paper, building models, 768 
Hughes, G. R., disc., English sliver and its future, 67 
ITuiiic, Captain C.W., a itc., the n*form ol the British patent 
system. 946 

Huteliison, W. F., disc., tlie Improvement of negro agri¬ 
culture, 415 

Hydni-eleetrie Power Commission of Ontario, by A. 
Lennox Stanton, 1115 


I 

Indian Marine, the histor> of tlie Royal, jtaper by Captain 
Sir Edward J. Hcauilam, .520 

Indian peasant in hlslory, tlie, paper, by W. H. Moreland, 
605 

Tni)I.\n Skction . Committee meeting 816; annual 
re|x)rt, 824 ; list of committee, 60:3 
1st Meeting —“Town water supply lu India," by 
.1 W. Madele>, M.A., M.Ius(.C.E.. M.lnst.W.E., 27 
2nd MeetingThe Indian sugar industry,” by Sir 
James MacKenna, C.J.E., 130 
*3rd MeetingTlie bistory ot tlie Royal Indian 
Marine,” bv Captain Sir Edwanl .7. Headlain, C.S.f., 
C.M.G., D.S.O., R.I.M.. 519 

4th Mi*eting: —“ The Indian peasant in history,” b> 
W. 1 !. Moreland C.S.I., (' I.E., 604 
.5th Meeting' “Recent electrical progress in India,” 
by A. T. Cooper, M.lust.(.‘.E., M.I.Mecli.E., M.I.E.E., 
M. (kms. E., 739 

6 th Meeting(.Sir George liirdwood Memorial Lecture) 
“ An outline of the history of medicine in India,” by 
Captain P. Johnston-Saint, M, A., F.R.S. (Edni.), 843 
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IndiutrUl dettgnt. anniui oompetitlon of, report on, 1026, 
102; nofioM, 848, 848, 767, 809, 075 (vielt of H.M. the 
Queen to exhibition); loonl ei^ibltloiiB, 1075; annual 
report, 883; report on, 1020, 1152 
Industrial maladies, thirty years* experience of, Shau 
iMtvm by Sir Thomas Morison Lcgge, 1007,1023,1048 
Iron and steel industry, the South African, paptr by H. J. 
van der Byl, 600 

J 

Jack, Brig.'Oen. £. M., due,, air survey and Empire 
development, 180 

Jalf4, A., disc., the reform of tlio British patent systen, 046 
Jeans, Sir James H., F.K.S., presentation of medal to, 10 
Jhalawar, H.H. Sir Bhawaui Singh Bahadur, Mahund 
Kana, of, otdtmru, 775 

Johnston-Salnt, Captain P., Sir George Birdwooi Memorial 
Lecture, an outline of the history of medicine in India, 844 
Jones, Dr. T., due., history of the development of fast 
dyeing and dyes, 572 

Jordan, Dr. L. A., chair. East Indian copals and damars, 603 
Journal, notice of covers for, 26 

E 

Keeling, Sir Hugh T, eihair, town water supply in India, 45 
Kenyon, Sir Frederic, diet., museums and education, 386 
Keyser, 1. B., obituary, 765 
Kidd, Franklin, CatUor Lectures, 200, 288,318 
Kilbum, B.E.D., disc., the reform of the British patent 
system. 040 

Kirkpatrick, Sir Cyril, disc., the Bort of London, 205 
Kupferburger, Dr. W., disc., the base metal and mineral 
resources ot South Africa, 734 

L 

Lamplougli, F. K., paper, the properties and applications 
ot •• vita "glass, 700,808,811 
Lander, C. H.. Cantor Lectures, the treatment of coal, 955, 
076,087 

Lane, Captain li. W., presentation of medal to, 10 
Langley, L. C., disc., commercial art, 663 
Larke, Sir William J., chair, the South African iron and 
steel industry, 512 

Lawn, Professor J. G., chair, tlie base metal and mineral 
resources of South Afnca, 713, 731 
Lawrence, Sir Henry S., disc., tlie Indian sugar industry, 
154; disc,, the Indian peasant in lUstory, 614 
Legge, Sir Thomas M., Shaw Lectures, thirty years’ 
experience of Industrial maladies, 1007, 1023, 1043 
Leggett. Major 8ir Humphrey, disc., the South African 
iron and steel industry, 618 
Library, books presented to, 1003 
Liechtenstein, H.H. Prince John J1 of, obituary, 301 
JLindsay, II. A. F., disc., the Indian sugar industry, 155 
Lodge, Sir Oliver J., F.K.S., chair, applications ot electricity 
to medical practice, 261, 263, 204 
London, the Port of, paper by J. H. Estill, 186 
Loud 8i>cakcrs and their development, paper by K. P. 0. 
Denman, 608 

Lowry, George A., a new era for flax, 231 
Lyons, Col. Sir Henry, F.B.S., disc., museums and 
education, 3H8 

M 

Macara, Sir Cliarles W., olniuary, 231 
MacDonald, Kt. Hon. J. Bamsay, M.P., chavr, annual 
general meeting of the fund for the preservation of 
ancient cottages, 450, 458 

MacKenna, Sir James, paper, the Indian sugar Industry, 
140,166 * 


M ac l a gan, Sir Edward D., chair, the Indian peaaant la 
history, 004, 618 ^ 

Maclagan, Eric, disc., muaeums and educatioo, 887 
Madeley, J. W., paper, town water supply In India, 27 ' 
Maitn Juvxnilb Lbottbbs Notice, 77; annual »po|| 
828; " Slilpg and lighthouses," by Captain Sir ArttiH 
Clarke. K B.E., 211,285 

Mant, Sir Reginald, chair, the Indian sugar industry, 180 
Harsh, Arnold, disc., the domestic smoke problem, 850 
Marten, John T., obituary, 780 
Matthews, R. B., dtse., the Sliannon scheme and i 


economic consequences, 404 

Meares, J. W., dt«e., recent electrical progress in India, 7$ 
Medals 1 

Albert, list of awards, 448; awarded to Sir J. AlfrC 
Ewing, F.H.S., 784; annual report, 820; presentatlql 
to Sir Alfred Ewing, F.E.S., 843 I 

Society’s silver medals for papers read in 1027-1 
session, presented, 10; 1028-20 awarded, annll 
rei)ort, 830 1 

Medicine in India, an outline of the history of, tSir Osoii 
Birdwood Memorial Lecture by Captain P. Johnston 


Saint, 844 


Mbbtinos of the 176th Sbssioh 


ALDEBD Leothkbs (See “ Aldiod ") 

Annual Gbnkral Mbbtino, notice 783; report < 
Meeting, 816 

(’ANTOR Lkotdrks (see ‘‘ Cantor ") 


DoMiMONb AND COLONIES Sbotion (see " Dominions " 
Indian Section (see " Jndlan ’’) 

Mann Juvenile Lectures (see Mann) 

Sir George Birdwood Memorial Lboturb (see “to 
George Birdwood ) ^ 

Shaw Leotuebs (see " Shaw ’) ^ 

Trueman Wood Lectures (see " Trueman Wood ") 


Meetings, Ordinary Annual Report, 816 
1st Meeting .—{Chairman's Address), " Fifty yean ot 
British industry," by Sir George Sutton, Bt., 2 da 
2 nd Meeting:—" English sliver and its future," ^ 
Omar Ramsdeu, R.M.S., 50 

3rd Meeting" Forestry In Sweden : its Important 
to and influence on Great Britain,” by Professor B. 
Stebbing, M.A., F.L.S., F.R.8.K.. 78 , 

4th Meeting" The Port of Loudon," by J. H. Estlty 
O.B.E., 185 ^ 

5th Meeting" Fuel for ships," by Sir Eustace Tenny*' 
son D’Kyncourt, K.C.B., D.Bc., LL.D., F.R.8., 212 
6 th Meeting:—" Applieations of electricity to medical 
practice," by G. G. Blake, M.I.E.E., F.Inst.P., 286 
7th Meeting“ Tlie domestic smoke problem—a 
practical solution,’ by Professor Charles R. Darling, 
A.E.C.Sc.1., F.I.C., F.In8t.P., 846 
8 th MeetingMuseums and education," by Sir 
Henry A. Miers, M.A., D.Bc., F.R.8., F.G.8., F.C S, 
869 


9th Meeting" The Sliannon scheme and its economic 
consequences," by George Fletcher, M.A.. F.G.B, 
M.B.I.A, 478 

lOtli Meeting .—(Trueman Wood Lecture) " The vibra¬ 
tions of railway bridges: an example of co-operative 
research," by Sir J. Alfred Ewing. K.C.B., M.A., 
LL.D., D.Sc., F.R.8., K.In8t.C.E., 624 
11 th Meeting“ The study of tiie order of flowering 
and pollination ot fruit blossoms applied to com¬ 
mercial iruit growing," by Cecil H. Hooper, F.L.S., 
M.R.A.C., F.S.I., 424 

I2tb Meeting" History of tlie development of last 
dyeing and dyes,” by James Morton, 544 
IStii Meeting" East Indian copals and daman," by 
A. F. Suter, 677 

14th Meeting“ Commercial art," by Tom Purvis, 048 
15th Meeting:—"Loud speakers and their development,'’ 
by R. P. G. Denman, M.A., A.M.I.E.E., 668 
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16th Meeting Ubdem Engllih arobiteotoie.*' by 
Piofeuor A. B. Blehtrdson, F.8J1., F.B.I.fi.A.. 605 
1^ Meeting Some modem Mpecte of electrical 
oommunlcatlon: advanoee In telegraphy and 
i telephony,'* by 0. H. Naeh, 900 
flSth MeetingThe properties and applications of 
* vita' glass," by F. B. Lamplough, M.A., 700 
10th Meeting" Beeent developments in educational 
broadcasting," by H. Lynton Fletcher, BJL.. 872 
80th Meeting" Building models," by P. Mbrley 
Border, F.S.A., 768 

21st Meeting Wir and its influence on the arts," 
by Charles floulkes, O.B.E., FJ8.A., 784 
‘ 22nd Meeting" The reform of the British patent 
system," by Bobert Burrell, 028 
eniies, 0 K., <Uso., the Fort of London, 207 
erry del Val, H.E., the Marquis de, presentation of 
medal to, 19 

etcalfe. Sir Charles H. T.. obUmrv, 280 
piers. Sir Henry, FB.S., di$r., English silver and its 
future, 67; paper, museums and education, 360, 801; 
disc., the vibrations of raUway bridges: an example of 
oo-operative researrh, 645 

[olony, Kt. Hon. Sir Thomas, dise., the Shannon scheme 
and its economic consequences, 408 
Loreland. W. H., disc, the Indian sugar industry, 166; 
paper, the Indian peasant in history, 605, 610; sliver 
medal awarded for his paper, 830 
EOlgan, Sir Benjamin, disc., the South African iron and 


Jteel industry, 615 

feiggan, H. W., disc.. East Indian copals and damars, 506 
Inn James, paper, history of the development of fast 
HilBg and dyes, 644, 673; silver modal awarded for 
^mpaper, 830 

Spencer, d'le., the flowering and pollination of 
fgpt blossoms, 440 

tiHgns and education, paper by Sir Henry Miers, F.E.S., 


Hb G. H., paper, some modern aspects of electrical 
■bmmunlcatlon, 000; silver medal awarded for his 
^per, 830 

[audain, W. A., letter, museums and education, 540 
leill. H. J., dt«e., the reform of the British patent system, 
^048 


lewlands. Lord, obituary, 1060 
Icol, E. W. L., disc., the domestic smoke problem, 861 
bbbs, W. W., due., the domestic smoke problem, 858 
bmadio movements in Asia, Aldred Ijeeturee, by Sir £. 
Denison Boss, 1068, 1075, 1087, 1090 
unn. Professor T. F., chair, recent developments In 
educational broadcasting, 872, 801 


0 


niTXJART 

Annual report, 836 
Beaumont William Worby, 610 
Blakesley, T. H., 419 
Brough, Thomas, 71 
Chivers, Cedric, 868 
Coldstream. William, 664 
ntton, Hedley, 964 

Jbalawar, H.H. Sir Bhawani Singh Bahadur, Maharal- 
Bana of, 775 
Keyscr, L. B., 766 

Lleebtenstein, H.H. Prince John II of, 301 
Maoara, Sir Charles W., 281 • 

Marten, John T., 786 
Metcalfe, Sir Charles H. T.. 230 
Hewlands, Lord, 1060 
Rosebery, the Earl, 786 


Simon, Trevor B., 48 
Skelton, Robert^ 707 
Wood, Sir Henry Trueman, 228 
O'Brien, Col. Aubrey, disc., recent electrical progress in 
India, 764 

Olivier, Lord, paper, tlie improvement of Negro agriculture, 
806, 414, 417 

Ontario, hydro-electric Power Commission of, by A. Lennox 
Stanton, 1115 

Onyon, Engr. Captain W., disc., fuel for ships, 222 
P 

Paget, Sir Richard A. S., Bt., chair, some modem aspects 
of electrical communication, 010 
Parker, Dr. Rushton, dite., forestry in Sweden, 06 
Parsons, Hon. Sir Charles A., O.M., F.R.B., chair, fuel for 
ships 221 

Patent system, the reform of the British, paper, by Robert 
Burrell, 923 

Paul, B. W., disc., loud speakers and their development, 602 
Pern, national progress of, 1112 
Pilcher, George, M.P., disc., the Indian sugar industry, 154 
Pooley, H., disc., the improvement of Negro agriculture, 414 
Prizes. Bwiney, Award of, 207; Thomas Gray, award of, 
477 

Purvis. Tom. paper, commercial art, 640, 661, 662. 668 
R 

Rafl6, W. G., diec., commercial art, 668 ^ 

Railway bridges, the vibrations of : an example of co¬ 
operative researrh, Trueman Wood LeOure by Sir J 
Alfred Ewing, F.B.S., 624 

Bamsden, Omar, paper, English silver and its future, 51,60 
Redmayne, Sir Richard, disc., the base metal and mineral 
resources of South Africa, 784 
Reed, Sir Stanley, chair, recent electrical progress in India, 
789, 761 

Reese, A. K., disc., the Soutii African iron and steel industiy 
616 

Refrigeration, biology and. Cantor Ledures by Franklin 
Kidd, 269, 288, 813 

Reid, R. S., disc., the iLtprovement of Negro agriculture, 416 
Research, department of scientific and industrial, notices 
of reports, 130, 420 

Richardson, Professor A. E., paper, modem English archi¬ 
tecture, 696; silver medal awarded for Ills paper, 880 
Richardson, Major P. H., disc., the domestic smoke problem, 
860 

Richmond, Admiral Sir H. W., chair, the history ot the 
Royal Indian Marine, 619, 539 
Rogers, W., disc., the iioweriiig and pollination ot fruit 
blossoms, 489 

Rosebery, the Earl of, obituary, 735 
Ross, Sir E. Denison, chair, an outline of the history of 
medicine in India, 843, 869; Aldred Lectures, Nomadic 
movements in Asia, 1063, 1076, 1087, 1090 
Ross, W. M., disc., the improvement of Negro agriculture, 
414 

Rothenstein, Professor W. chair, war and its Influence on 
the arts, 784 795 

Bowles, S. C,, disc., commercial art, 661 
Royal Society of Arts, history of the, notice, 476 
Ryder, Col. C. H. D., disc., air survey and Empire develop¬ 
ment, 181 

• 8 

Shannon scheme and its economic consequences, paper by 
G. Fletcher. 478 

Shaw Leoturks Notice ot publication of reprints,] 101; 
annual report, 820; " Thirty years* experience of 
industrial maladies," by Sir Thomas Morlson Legge, 
O.B.E.. M.D., 1007, 1023, 1043 
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Silver, Engiteh. and Its futuze, paper by Omu Kamsden, 61 
Simon, Trevor B., obitmry, 48 
Sinha, J. C., diie., the Indian sugar industry, 166 
fkr 0^$ Birdwood iimoricu Leetnre, an outline of the 
history of medicine in India, by Captain P. Johnston* 
Saint, 844 

Skelton. lUibert, obUuan/, 707 
Skrine, F. H., disc., the Indian sugar Industry, 165 
Smith, F. Parker, disc., forestry in Sweden, 94 
Smith, J. 0., diee.. East Indian oopals and damars, 696 
Smith, T., disc,, recent developments in educational 
bfoadcasting, 898 

Smoke problem, the domcstic—a practical solution, paper 
by Prrdessor Charles E. Darling, 346 
Smyth, H. Warington, paper, base metal and minenti 
resources ol South AMca, 713, 736 
Soutii Africa, base metal and mineral resources of, pap» 
by H. Warington Smyth, 713 

South African Iron and steel Industry, paper, by II. J. 
van der llyl, 600 

Stanton, A. Lennox, the Hydro electric Power Commission 
of Ontario, 1116 

Stebblng, Professor K. P., paper, forestry in Sweden: its 
Importance to and influence on Great Britain, 78, 06 
Stevens, Tlieodorc, disc., the Shannon scheme and its 
economic oonsccinonees, 494 
Steward, W. A., ditc., Englisii silver and its future, 70 
Story, Professor Fraser, dine., forestry in Sweden, 96 
Stuart-WllIlamH, S. C., presentation of medal to, 19 
Sugar industry, the Indian, pam by Sir James KacEcnna. 
140 

Summcrsoales, J., diec., the improvement of Negro agri¬ 
culture, 416 

Sutcr, A. F., paper. East Indian copals and damars, 677, 
696,697 

Sutton, Sir George, Bt., Chairman's Address, 2; disc., 
annual general m^'eting of the fund for the preservation 
of andent cottages, 456 

Swedish Minister, H.E. the, chair, forestry in l^weden, 98,97 
Swinburne, J., F.B.S., chair, the Shannon scheme and its 
eeonoralc oonsequenoes, 478; chair, the reform of the 
British pa^nt system, 949 

Swinburne, Major U. P., disc., base metal and ndneral 
reseurees of South Africa, 783 
Swlney prize, award of, 267 

Swlnton, A. A. C., F.R.8„ disc., fifty years of British 
industry, 20; disc., applications of eleetrieity to medical 
practice, 201 

Swlta'riand, water power in. 9S(> 

T 

Taylor, II. V,, chair, the flowering and jKillination of fruit 
blossoms, 438, 44J 

Taylor, W., present/ation of medal to, 19 
Taylor, W. L., disc., forestry in hw’oden, 90 
Telegraphy and teiepiiony, some modem aspects of elec¬ 
trical communication; Advances in, paper liy G. H. Nash, 
900 

Thomas Gray Memorial Trust, mt/ice of prizes foi invention 
and essay, 311 ; award of prizes, 477 ; annual rcfioit, 832 
Thorp, J. B., disc., building models, 774 
Thurston, A. P., disc., the reform of the British patent 
^tem, 052 

Tt^cld, T. M., disc , recent developments in educational 
broadcasting, 893 

Tipping, II. Avray, disc., annual general meeting of the 
fund for t)ie preservation of ancient cottages, 464 


Tiurd, H. T., F.BJ3., dUe., history of tlie de v dopt li ti 
fast dyeing and dyes, 670 

Towler, B. E., disc., tiie reform of tite Brttlab ml 
system, 948 j 

Town water supply in India, paper by J. Wi. Madeley^ 
Tmnch, E. F. G„ chair, the vUngMons of railway brt4 
an example of co-opeigtive^rMH^, 624, 646 \ 

Trevor, Major T.a.,(lfi 0 ., Mr' mineral zeaoii|| 

of South Africa, 782 ^ U 

Trueman Wood lecture, the'4|Mli|||nis of railway bf 4 
an example of co-operative leMarch, by Sir j 
Ewing, F.E.S., 624 ^ J 

Tulip, the garden, abetrael of a pl|er read befOi ...Jl 

Institution by Sir Daniel Hall, F.E.B., lOSu ^ 


van der Byl, H. J., paper, the South African iron and 
industry, 600, 617; silver medal awarded for his Pi 
830 

Vaughan, Dr. Kathleen, dtsc., the properties and app 
tions of “ vita ** glass, 809 

“ Vita *' glass, the properties and applications of, i 
by F. E. Lamplough. 799 


Wake, Admiral Sir Drury St. A,, disc., the history^ 
Eoyal Indian Marino, 637 j|H 

Wakofleld, Sir Gharlcs, Bt., disc., annual general mtflD 
of the fund for the preservation of ancient cottages, 
Waidram, F. J., disc., the properties and applicatir^H 
" vita '* glass, 809 

Wallas, ProfcHHor Graham, disc., museums and e* 

War and Its influence on the arts, paper by Charlea 1 

Ward, L., disc., the properties and applications of 
glass, 810 m 

Ware, Sir Fabian, disc., annual general meeting of tb 
for the preservation of ancient cottages, 456 
Water supply, town, in India, paper by J. W. Madeley jH 
Wliayman, Engr.-Rear*Admtral W. M., disc., fuel for 

Whipple, Dr. F. J. W., disc., some modem aspeoii g 
electrical communication, 919 * ■ 

Wibberley, Professor T., disc., tlie Shannon scheme aiM 
ite economic consequences, 491 J 

Wiles, Et. Hon. Tiiomas, chair, the Port of London, 18fl 
207 1 

Wilkinson, Hargreaves, disc., museums and education, 89d 
Williams, J. G., disc., history of the development of fast 
dyeing and dyes, 671 

Wilson, Lieut.-Col. Sir Arnold T., disc., the domestic smokii 
problem, 360; disc., annual general meeting of the fundi 
for the preservation of ancient eotlages, 465; dise.,^ 
the history of the Royal Indian Ma-inc, 638; chair, 
modem English architecture, 695, 704, 706 i 

Wilson, 0. F., disc., the flowering pollination of fnilt 
blossoms, 430 . 

Wilson, P., disc., loud speakers and their development,^ 


Winterbotham, Col. H. St. J., disc., air survey and Empire 
development, 178 

Wood, Sir Henr> Trueman, olntuary, 228 
Woodeson, W. E., disc., tuol for ships, 224 
Wriglit, C. H., presentation of medal to, 19 






